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Rollin H. Barrett 34, A. Knoblauch 27, D. D. Harkness 18, H. G. 
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This report is the third of a series rinslished by the United States 
Deparment of Agriculti re cn Goonoric theses of “Gietorioeranc Semmes, The 
main basis for the serics is infYomction cerering tho farrt CL SLESSe » end cost 
of gmune production, of S40 varua losuted in 4 States, ac shown under "Ack 
nowledemonts .™ DeeaLiS CEM Cer iia. | ty S54. See eo OL Tes ic yards 
Se UOWeC AO over: 1s a So ier. Wee: ee ec Toles SOS dee) Cm 
Costs, and Costs of Maintaimine Vines ang Tc is NOW YORK, Penney vena 
Michigan, end Arkansas Vineverds.". The seeond report presente an analysis of 
a pert of the etudy uncer tc re MmaCvhncds Used by GrGwors an Marketing 
Grapes, Grape Priccs, Grados, and Conswiytion per Capita, New York, Pennsyl- 
vania, Michigan and een ee surda. 


in adda tion tess hese reports, wiich mresent data for all areas studied 
in the 4 cooperating States, the Pennsylvania State College has published 
Bulletin 269, "Growing and Morketing Grapos in Eric County, Ponnsylvaniat and 
Now York Sta fe Collcge of Agriculture kas published a numbor of preliminary 
reports, primarily for New York growers, covering vari 


cus phascs of the studye 
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COMMERCIAL FERTILIZERS 
 purchrises 


For the year of this study (1928 for all areas excopt Arkansas which 
was for 1929), a majority of the growers in each of the areas purchased ferti- 
iizers, The proportion of growers buying fertilizer varied frem 51.1 percent 
in Michigan to 90.7 percent in North East, Pa. (table 1.) 


For the growers buying fertilizer, an overage of 3,91 tons per farm 
was purchased. The quantity varied from 1.869 tons for the Michigan frrms to 
19.71 tons per farm for the growers about Girard, Pa. Most of tho fertilizer 
bought by the Michigsnn growers (83 percent). was used on vineyards whercas _ 
in Niagara County, N.Y., the interviewod erowers used most of their fertilizer 
on other crops, only 6 percent heing used on vineyards. 


About one half the tonnnge and one half the value of ell fertilizer 
bought by the interviewed grape growers, in all of the areas, represented 
roady-mixed goods. The proportion was. highest in Pennsylvania where 60 per- 
cent of the fertilizer cxense was for mixed goods, and lowest in Michigan, 
where mixed goods represented only 20 percent of the total expense for ferti- 
lizers. On the farms studied in Arkansas end in the Finger Lakes aren of 
New York, more was spent for scdium nitrate than for mixed fertilizers. For 
agli farms studied in all areas about one half as much was spent for sodium 
nitrate as for mixed geods. 


In Michigen 71 poreent of the expenditure for fertilizer was for 
ommonium sulphate. Girard growers also used considersble quantities of 
ammonium sulphate. ‘the avernge price -paid in 1928 was $59.29 per ton whith 
was practically the same as the price -paid for sodium nitrate. Since sodium 
nitrate carries about.19 percent ammonia, and ammonium sulphate 24.35 percent 
ammonin, 20 pounds of ammonia were purchesed in sodium nitrate for $3.09 and 
in ammonium sulphate for $2.44. 


For every dollar spent for fertilizer by the grape growers in all the 
areas studied, Ol conts were spent for mixed fertilizers, 38 cents for straight 
nitrogenous fortilizers, and 11 cents for all other kinds. 


Por all the farms studied, about as many tons of sodium nitrate as of 
acid phosphate were bought. At the prices paid by these growers in 1928, 20 
pounds of phosphoric acid cost on the avernge $1.35, Only four farmers bought 
murinte of potash. At $46.25 per ton, 20 pounds of potash cost $0.92. 


Heady =mixed. fortilizers are sold. by analysis. Tho Lirst numberof the 
analysis refers to the percentage of nitrogen or ammonia carried in the ferti- 
lizer, the second number to the percentage of nveileble phosphoric acid, and 
the last number to the percentaze of petash, The sum of the percentage fig- 
Ures Of 2 2bVen euvivsis represents the units of plant food in the fertilizer. 
Thus, a o-8—8 fertilizer contains 5 $8 $ 8, or, 21 units of plant food. In 
1928, nitrogen was given in terms of ammonia in the States where this study 
woS Mage,  Sistle regulavwions osof Januscry 1, 1952 for all. but. six souchern 
States require thet the analysis express nitrogen as nitrogen rather than 
ammonia e 
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T-bleo 1. - Kind, auantity and price of commercinl fertilizer purchased, 
by srens, Bago 
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~Doreent ee: Quantity: : Proportion of :Percentage 

Kind of Lortidliger sof Troamers: per -t. bruec totel ferti- : of total 
1G ae buying Ler oper __ iizor bought :tennage used 

se fortilizer: buying : ton :Tonnage: Value _: on gm pes 


- Pureont : Tons -Nollers:Poreont:Percent: Percent 
All kinds: : | : : : : . 
North East, Pre : 90.7 7639 + 44096 : 100 : 100 : 64.64 
Niagra: CO. ley. — 90.0 ¢, O28 +: SLeOL LOQO° 3 LOO. -: 6.1 
Giver, Pile : 88,0 LOR: oe eee a TOO. -¢ sO: 3 4.6 8 
Finger Lakes, N.Y. : Gi S * «een = wWoges + ~bO0° 3 WEOG = 2748 
Cher trugug. COs ¢ «Ney « 4 (oe - Week, 1. Jeeoe = ~bOO. 2 TOO. % 00 9 
Hudson Valley, Nev. < BOO ¢ WeOoe 3 ebe7o - [Oo 2 Woe. 45 67 
Arkensas (1929} : Dome: « Beso -¢ 45560 100 : 100 : 20 o4 
Michigan 5 een oles. Sa eoen 2 O0e 5 ZOD 2 BE 46 
Aver ge eee: OO leon NOOr.: lOO | & 2906 
All arens: : =—— se ; 
Ready mixed : 479 e ($420 = 20.cl + Ooe5 © Olel. | 469 
SOC Pur MLL : BOes: 2g0e, » eee 2 2e.0 3.2000. D080 
Acid phosphate : £1 ed Zee. 2 leet : 1840 3: Gel : 3748 
Ammonium sulphete : 10..8 ie26 2 D962e 2 Ved + 1965 ¢ 74,7 
Bone meal : Led ¢ Bees 2926,091 2 Tok © eo + 9648 
Tanka ke : Oed * ‘ge ¢°OOSG0. & Ce? Y -UgO* 669 
Caleium nitrate ai 164 ¢ “2270 & ©6400 3 Oso. ©. Gee. = 9049 
Cyanide | : ee:  e5O = BBg00 2 OR -& “Oe. 8 1469 
Potash, murifte se? tg 00D 6025 0S OS 68.8 
Ready mized: | : aa : a | 
North East, Pade. : 78¢7 < “Deus 2082500 12646 e COgO ~s 69,6 
Ningara Coe, N.Y. : (earse Dg, Foleo 2 SCO . 2 Nee = OG 
Girard, Pae | 6562 B.02. 2 :S8.06 + 5B.S 3: 59.7 + 5740 
Chautauqua Coe, N.Y. : S146 Bet? + S6.44 3: 56.7 3: 56.8 3; 4:3 0% 
Bineer Lakes 4. Ne i : “1.3 ¢ AeSl. s -eose7 2 de.e 2 O7el is 87 
Hudson Valley, N.Y. 3: 40,0 5 096. 3s 42077 5.0007 3 4604 | L009 
Arkansas (1929) : BGe5: = 1667 © 21eOL-t- 9668 -% S064. & ent 
Michigan ae S JIeeo. teeoeoo ewe 2. bed 70 o& 
Sodium nitrate: : er: 
NOUU Eis by Sa. : Ge) 9D * EOS: “DORAL 2 toe: 25 Oso 09 69 
raneer Lokes, Net. : 4092 2 1.03 D664 4 goe0 t-4ieo: + 85.6 
Hudson: Valley, .Nev« erere) a BOO.” 2 Sogo se Oso: 2 -Seg) 29 66 
Chautauqua Coe, N.Y. : Doe 9 WOO: 4 209%00° 2.260: 2. ego: 69,7 
Arkansas (1929) < ABT BS BeIS oS ODS 08s EEG. 2.2608. 58 09 
Ammonium sulphete: ; : : "3 a : 
Girard, Pale 46 02 ~ BeOk “= DG607 & 1ae/. 2 aoe0 ¢ 65 el 
Michigan | Or 2 ded. $wO0e I 3 O08 shee is 99.9 
Acid phosphate: : : _—— : : 
Glrard, Poe : O&O ek © ‘Deem. © 2.02. ¢ 2560 7 Lost -s 06 eo. 
Niagara Co., NeY. : GeO  “Be7O = PO,B7 57.2 < 2oee. % 2.0 
Bimeer Lolkes., Mal. e Bese 2 eS © DOf9L + B4ee 2 dee 4% Le 
CHOMVOuCue. (Coes. Del «. 256 2e288 2: 21258 ; 24.5 3: 1567 : D461 
NOPrin Hess Pc. : Rileeed Heol © 20697 & - Gee 4 Gee -§ scree 
Hmugson Volley, Nev. -% Lied Ss Deed © 2eg92s Boo 7 Gee 3 4692 
Arkansas (1989) 2 D0 2 @.0P 922.47 + loge ¢ OeO BO 
: __ Se con: : : : : 
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Only iG RCEMSy iyi Barer e Pehor ice Lue UWSe Ol o: DRBaS Temi biz cr, 
and in this State 45 of the 9” farmers interviewed reported its purchase, 
Dixvy=vhroo porecnt of this fertilizer was used, Of erancs. & 2-8-10 ferti- 
lizer was bought by 31 growers in six of the areas studied. Only 4 percent 
of the 288-19 fertilizer was enplicd to grapes. Most cf the mixed fertilizers 
Used Cn erapes carric? from Oto: 7 Sercent ammonia. 


The costs or the units of plant food in cach of several readyemixed 
fertilizers compared with the costs 7f the somo units of stent food when bought 
Whe xeG, AS SOC NiVPate, Gwinoniuli Sulenete, nel A ehosphate. 2nd muriate. oF 
potash.s (table 2.) Ue Sour CO Cl AMiCm1e Ime Ta xoe Tertiiezers “ie prinier. yy 
sulphate of ammonin although sone nitrete .cf soda and organic carriers are 
also used. Organic cmmenia in animal and vegetable by-products costs more 

theah Tnorganie ammonia. En colputine the eest of plant Toot «shen purchased as 
UN eed Tervi i eors, Ooh? Cl the anenia wis VTabucd ot what 2 would “cos > 
UN. “LNG: More Gx VenSiVe Nltrayve Pore an one heIT in the eheojcr sulenate form. 


TACLC: By = GUORCNUOST a Iaycis- Of tnG HiGrhC Tiertent mMixod fertilizers 
mg COmParison of the cost of mixed fertilizers and the equiva- 
Lent. PilemyP LOed: i Unt nes Teridiizers, all oncas, 192e 
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V/ : buying : gsrnnes soecods : in unmixed: unmixed 
geeks ae taal ce i g000s. 2) + Berti livers 
- Number 3 Tous .  (Pereory +:  “Wodsiare © ““Pedeour : Dollars 
4.—16—_4 : Le : Leo. ; Q : Alea : 36 200 : Des 
Em Qn] O : @ Weel 4% EG : Soe 3 50 688 : Vea 
0 B=8 : 45 4493 : 63 : 42,830 : Cleo : LLZ05 
4e1Le—4 : LL? : Oe be : oS) : DOs. <2 39 268 : 6209 
Pe BD : L? : A,46 : 90 : foe. <2 4 e06 : 8.90 
P<8-10 : OL 1Le09 : & : So60e = Fie OO : 10.62 
Lue 83-7 : 9 : Deo : 5 . Soes4 3 Ze de : Yeon 
Fm BaD : panes : Deke : 87 : 427909 °: OL. 90 : 11.09 
Om B=5 : 6 : iO: <8 8 : $2.18 ;: 29404 : 15.14 
Rm Le—2 : 6 Po ewe : 0 : Boero.. 3 BO ee : DeH&O 
Am S_4 2 ge = Ue. = ¢ BAges 2 Boeeso;. % 952 
P—BRd : 5 ee eck ; 65 : Soeee BO~@ 1O : 14646 
Ka B—4. : 8 : Dee. : @) : Ooero. 19.84 : 12.92 
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The fertilizer with the Jeast difference between the mixed and unmixed 
values was a 4-1684, carrying 24 units cf plent food. The fortilizer with 
the ereatest a eeoronce hetween mixed and unmixed veluecs was gq 2-8-5, carry- 
ing 15 units of plant-food.. Fertilizers of. hich analyses usunlly furnish a 
unit of plent food cheaper then do fertilizors of low amlyses. For ferti- 
lizers having 19 or more units of plrant food the difference in price hetween 
mixed and unmixed gocdsS was $8,14. ‘compared with $11.06 for fertilizers having 
He Or 1essunitse of Dilant foods The additional plant fooc in a fertilizer 
of high analysis is usually bought by a farmer. at wholescle prices. 1/ 


Wertilizers «ire sometimes Spe eiea To: such Lo: is“velued crops or to such 
pocrly drained soils thixt there can be little cr no inerease in returns from 
their use.. Under such coniiticons it. is hest.to apply no fertilizer, On Gla 
fertilizer. is applied, the lower the grade. and the lower the cost the less the 


OSD e 
application to Vincyarés 


In 1928, about 4 cut of 5 Pennsylvinio grovors fertilized their vine- 
yards. Of the arGcacis sudied in Now York the most termtilizcr was wusedscn the 


Vinoyonds; Ln the tudsen Vellove . Tnvthiserces apeut 2 drovers ut “of <3 
fertilized their vineyords. om ly half the grovers intorvicwed in Chautauqua 


COs, N.Y. appliod fortilizer to their Vineyards, but cnly 34.5 percent cf the 
acreage was fertilized. IN the Fincér Lakes ArCA, 2 PQeaers “OUT Of Dappled 
fortilizer to their vineyards, and. about. 30 vercent of the total grape acre- 
ave studiel in this dren was fertilized in 1928. 


In Michiges n, fertilizer was applied to 40 verecent of the vineyards and 
covered about 39 NErCont- ol “the vould erane ncrenge stucdicod “In that State. 


In: Arkansas, tm f029, 14. Vvinevyerds out-of 79, cr-about L out oor S.were 
fertilized. These 14 vinoyerds: contnined 313 acres thet were fertilized and 
i Of these vineyards.contained 165 acres, or about 53 percent of the total 
Porvil i Zed Bercnee .« 


For the farms studicd in all areas, ehout one third. cf the totel vine~ 
yard acreage that was fertilized was: treated with ready-nixed fertilizers 
and’ one third with sodium nitrate, either alone cr in combination with acid 
rhosphato. (table 3.) A majority of: the vineyard ocrenge fertilized in 
North bist. Pasy Ande in. the Huceon Ve lloy,.ivas -rcated sith. ready-=nixed ferti- 
lizers. Sodium nitrnte was used’ on about: 86 vereéent of the acrenge fertilized 
in'the Finger Lakes nrea and sodium nitrate cither nlene or in combination 
with acid vhosphate was used on 47 vorecent cf the-oereage fertilize’ in 
Chautnuqua Coe, N.Y.: In Michigan, 4 acres out cf 5 eeres of vineyard that 
were fertilized were fertilized with: armonium pulphate. 


tclation of the Retail Price and Guaranteed Analysis of 
Mixed Per iieens sold in New York, 192381927, Publighed in "Farm Econemices," 
No. 54, September 1028. New York Stato Colleec of Agrimulture, Cornell Uni- 
versity, Ithaca, N. Ye 
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Table 3s - Gormercinl fertilizers used on vineyards studied, by areas, 1928 


a -Grovers:Acreage :Ferti-lized : : Cash 
Kind «Of Sergi bvgcr ; Apply = sStudied $ aAecreare: ‘Fertilizer: cost of 
and ares > ‘ing :that was: receiving : © per - fertilizer 
> ferti-: ferti- : indicated : acre > per acre 
woMigerss” MizOdwe re ret lizers: | : fertilized 
3: Kumber:Parcent : Poreent : Pounds : Dollars 
All kinds; . ee lie - ee : : | 
Girerd, Pa. ; Ak “SS Beye: = LOO RO : 657 “ 13.04 
North East, Pa. : OL a: “Oe 7. -LOOK0 : 422 : 9.47 
Michigan : al oy. (Oew6 <&: JTO0,0 : 155 : 4.43 
Hudson Valley, N.Y. 2 2b + 63.8 3 100.0 > 455 © £86 
Finger Lakes, N.Y. : BO Ge (eee? EO ZO : 194 : Seok 
Arkansas (192°) Sle he BOE et TOOL CE 3.46 
Chautauqua fo., N.Y. eh. a eS. FS OGD : 368 : yee! 
Niseire 00.5, Nav. : Ons fete 2 L000 : 003 : © 250 
Totel or sverare Spee eee oe 00,0 2 eee 7.58 
411 arens: Se ; | . . . . 
Ready mixed : Co. “S -deete. ~% 5508 : 458 : Geel 
Sodium nitrate, slong. :- S16: 11.05 :° 25.6 > P04 6,00 
Armoniun sulphate, alone: 42° 3 Seo % Loe. ; 147 : 4337 
NaNnoOgz & PoOs combined : Eo oy a : 479 : 8.68 
Acid phosphate, alone : 16 : 1.4 : S62. = ‘SSP 4.09 
All other : 23 : 4.4 : oS: : 460 : 10,16 
ReSayariixe a: a : : 
North Bast, Pa. : 56: = deve « Sorte) : 471 : 10.06 
Girerd, Pa. . : LO © “SG. = 40 8 : WARS: : 15.40 
Hudson Velley, N.Y. : fae oe ee Deel : ES : PHOS, 
Coase COs, Nov. ; Be <b: . “We. 2 ge 0 ; 4E2 : oriole: 
Michigan : o % og ner Be, : 196 : 5.47 
Pincer Likes, N.Y. ; Of +s ino % Dae : 448 : 10.04 
Arkunsas (1929) : 158. Seo. S S44 Ss 2.94 
Sodium mite $ : : : a re 
Finger Lakes, N.Y. : 40 i @5.7 + 85.8 ; 173 : 5.20 
Arkansas (1¢2%) : G: i “Mega “s 61.¢ : 120 : 3205 
North ast, Pa. : dee 2 765 + PO : oO% 2 Veoe 
Hudson Veliey, N.Y. : 6 We O4e1 : Soy : G.96 
Chautesuqua Co., N.Y. : aa Ver -% OE et : 229 SE 6.85 
Niseers Co.5 Ney. ee ; 314 10.14 
Ammonium sulphate: > - CO : 
Michigan S 6 BIO 4. On : Ao : 4.18 
Girard, Fay : & Ou Ss 6.0 : 298 : 8.76 
Arkensas (1029) : a 3 oe, Ve : 100 ; elo 
North Hest, Pa. : oe 2.0 3 fie ; Teo 6% 6.45 
Finger Lakes, N.Y. : oe 2 DG. oe Bae : 148 : 4.59 
Sodium nitrate snd : pS : | : 
acid phosphate: : ea eS SG oe ‘ 
Chauteuqua Co., N.Y. lf : 84 3 284.4 : 440 : 7.79 © 
North Hnst, Pa. : GO 20. tes, Mee %. oh 501 : 9.39 
Acid phosphate: : : : 2 CS .. ee 
Girard, Pa. : ae & .dleO 3 12.4 : 506 : 561 
Niagrra Co., N.Y. : 1 peo 2 O06 © : 550 ; 4.58 
Hudson Velleyv, N.Y. : eo + Pee eed P 400 : S670 
Chauteuqun Co., N.Y. : i See 9.” : 263 4 eee 
Arkansas (1¢29} : Oo. WG 4 ee | ‘ 286 : Ded 
Michigan : a Ogee % 0.4 : 250 : De0O 


Ze 


For the vineyards fertilized in all the areas, an average of 334 
pounds of fertilizer were applied ner acre, which cost the growers $7,58, 
aren Girard Vineyards that were fertilized alti mixed fertilizers had on the 
average the heaviest application, 718 pounds per acre, which cost $15.40. 

On «the average, vineyards at eco fast, Paes, that were fertilized, received 
about, two thirds as much fertiliz per acre as the Girard vineyards. The 
fertilizer ‘doplications for eres gates as given in table 3 include only 
about three fourths of the total applicetion per acre of land: since.for 
those vineyards that wore inter> Wanted, only oc part of ‘the total fortilizer 
application was charged to grapes. The total fertilizer apvlications in the 
Hudson Valley were, slightly heavier than in the North Fast area. 


UNalomeaaigeidavesonpsunjon mikctoganh erga of sodium nitrcte on the Finger Lekes. vine- 
yards was 175 pounds per acre, which cost $5.20. In Chautauqua County, on 
the average, 225 nounds of sodium nitrate were arplicd par &ere. In Chau- 
tauque County when both sodium nitrete and acid phosphute were applied, the 
average rate of sadium nitrnte wes 156 pounds and of acdd phosphate 284 pounds. 
In Michigan, ammonium sulphate was applied dt the average rate of 140 pounds 
Mer Ocre,wiien Cost 34,18. eden anc Arkansds were the only afeas where 
the fertilizer applied cest on the average less than Oe00 Her acre. 


Dates and Cost cf Apolying 


sMiets: igpipen Sep alats in 1928 fertilized 6 acres of eraves in 
April to cach 4 acres fertilized in May. Of the acreage fertilized: in Michi- 
gan, about one “halt (46.8 percent) was-treated before May, and 11 percent 
after Mey. (treble 4.) Some growers: delayed apeiyines fervili zero ti. the 
vineyard was plowed and harrowed. In ‘the Chaute uqua-Eric area sout half the 
acreage was fertilized in the first 2 vwecks in Mey. On the lighter textured 
soils in the Chautnuqua-Eric area, one third of the acrenge was fertilized 
in April whereas on the heavier textured soils about one fourth of the acreage 
was fertilized in June and July. Fertilizers were gcencrally applied later 
in the scason in the Finger Lakes area than in tho Chautaugqua-Erie area. df 
the acreego fertilized in the Finger Lakes arec, 4 acres cut of coich 10 acres 
were fertilized in June. 


: To got the best results from nitrogenous fertilizers, Dr. Partridge 
states 2/ that the application should be riede carly in the season, at the 
time whon the buds are bursting, if the full cffcdt on prowth is to be obtained, 


On the averngc, 1.5 hours cf man Inbor rer nere vere used to aprly 
fortilizer. (table 5.) For 24 farms in the Hudsen Valley, the average amount 
of} man labor wa as el hours yer mere. For the cther arons, the man labor 
varicd from an avernge of 1,0 hour fcr the vineyards in Michigan and at North 
East, Paes, to 1.9 hours for the vineyards in:Nicgora Co., N. Y. The average 
cost of man Icbor and power used in fertilizing vineyards was $1.04 por acre. 


Partridge, Ne ie. Cubtoral Methods in tho ee Vineyard Michigan Agrieg 
cultural Experinent Stntion, Circular Bullotin No. 130, 1930. p. 8. 


Table 4. - Distribution of acreage of vineyard fortilized for indiegted 
| areas by month and week applied, 1928 


sone cuuere Ol “acreare Tervllized 


Finger 


¢: Hudson : ChautaugquaseErie 1 
Month : Week ‘Michigan: Valley, ; Light texture: Heavy texture: Lakes, 
“2 3 : a. TNs : soils : soils 2. odie Xe 
eee : Percent: Percent ; Pereent: : Pereent :; Percent 
March : 4th : 9.4 : : a i. 
Loris ist : Dea 10.4 3; 74 ; : 
: ond ; 17.8 ‘ ALS. : | : 626+ 4 bbe 8) 
> 3rd : Le’ Seo 11,0 : . 
>; 4th - 14,7 = 2oeU: 3 1462 : Deo : 
Way << Jet © 8654.8 << id 3: 35—7 : 17.6 : 
- end > 14.4 : 14,7 3 20.9 : Slee : 1S eS 
: Ord : = : Aes 3 1.6 ; Ven : Slee 
> 4th : fee: 3 : 400 : 9,0 : 8.9 
June = JSp «3 ee $ 5 oA: ; 12 go , Lo~o 
> end : eo. : Deo ‘ 4.495 : 17,0 
* Ord : 0.0 : : : eek : B25 
> 4th ‘ Peo 3 : : ook : 4,9 
die Dee : : : : Ceo : 
. 2rd 0.9 3: : : | : 
Tora. 2 Ee ; 100.0 : 100,0 :; 100.0 100.0 100,0 


T/ Vineyards in Chautauqua Cos, Ney ss, ‘and Eric oy POs combined. 


Table 5, = Average cost of labor and power per acre for applying 
commercial fertilizer, by arenas, 1928 


scored. % ; : a 
: shorse work : : 
-Quanti-:per acre for:Cost per hour: Cost of man 
: ty : applying ; slabor and horse 
Area -Vine~ : of ; APeorta ize: ;. work per acre 
SVoras. *Fervis: ¢ : : : sApply- :Houling 
: -biger <i:Man + Horse=<Mon : Horse:ing :to farm 
per :labor: work:labor : work:ferti- : and 
Aere 4 : —_— : ;Lizer  ;mixing 


‘-Number:Pounds :Hours: H 


ours: Cents: Cents:Dolls. :Dollse 

Arkansas (1929) : 14 ; $303 145 OG: & 24a0 2 1 8 Oe O27 
Michigen : 41: loo 2 1.0% Led? 4607 = fees <5 orl & 07 
Finger Lakes, N.Y. : 46: 194: 1.4: 8: 50.1: 20.4: e062 “els 
North East, ea. : 6l : 422 :1.0 : 1e4 : 4964 : 2669 : 087: 209 
Girard, Pn. : AA, 8 GoY 2 Do eet. 4850 2 2240 3 089 : 09 
Chautauqua Coe, N.Y.: 543 368: 1.5 200 : 4765 : 2069 :1/1.15 : 227 
Ningera Co., N.Y. : 3? 503 : 1.9 2.8 : 4353 : 55e8: 1677 : 028 
Hudson Valley,N.¥e 2/24: 599 : 441: 1.8: 48.1 : 26.2 : 2.44 3 31 
AU OC Cas, A 264 4 441 : 1,9 1.4 3 “Sel 3 2209 | sO 3 weld 


1/ Includes some cost for use of truck and trector. 

2/ For the Hudson Vallcy area about three fourths of the amount and cost of 
Labor and power shown in this table is charged to grapes; about one fourth is 
not charged to grapes because of interplented fruit and crops. 


De 


A crew of 1 man and 2 herscs was uscd to apply fertilizer by 3 growers out 
of every 10. This was the most officicnt crov. (table 6.) 


Some growere broadenst’ fertilizer whilo herrewing, holding the reins 
across the shoulders. If the vineyard was to be harrowed after the ferti = 
lizer was applied, one trip over the vineyard was thus saved 


Table 6, -average cost rer acre of applying commercial fertiliz 
with indiested erews, for all vineyerds for which date were 
‘reported, 1928: 47 


: : sLoabor and horse: > HOO So On oar 

: ‘Quanti-: work nor acre : : ''slahor and horse 

: ty ° : for applying ‘Cost per hour : tork per acre 

Crow :‘Vine~ : of : fertilizer | : 

syerds : forti=: © 3: ° 3 = | eaply= sHouling ~ 

‘ lizor : Man : Hofse : Man ‘:Horse : ing :to farm 

: <fer* labors work <lapor’: work <ferti- : <and 

TARE C0 _tlizer  :nixing 

: Nur aber: Pounds ; Hours: leurs ‘Gomis: Cents:Dollars:Dollars 
Ry hand >; 48 $ 243 +: 1683 - + 52.3': —' 3: 0.94 : 9.20. 
Pn ms ene rSe 6° 366.14: CES get Te Beet S067 ee OOre: “edt 
1 ian -'2 ho: es B0e- ¢ SSL = 140% “2.0 | 44.82 18,9 + ~8S>s cele 
2 men = Lonerso.2°° 6 ob. 2706s “2s KB goon “O° 4 2B OAS #. Tez0 se ae 
2men=- 2 horses; 45 ; 319 : lat: 24 1: 4706: 22.5: 2983 14 
PAA OUNCE CPOs 3 19: 200 3 seen 2. 168 2 ee: ee 

All crevs =: 264 : Let Awe. ee, ee eee et 


s 


w/ dokansos:...b0e. 
2/ Includes some cost for use of tractor. 


Frequconey cof Application 


For all grovers interviewei vho reported fertilizer rractices for 
their (eee a 5 yenrs, 1924-1928, 3 out of 10 used no commercial fefti- 
lizer on their vincyarés curing the 5 yenrs anf about 3 out of 10 cpplicd 
fertilizer duting cach of the yoars. (table 7.) In North Hast, Pas, three 
fourths of the browers who aprliocd fortilizer curing the 5-ycar period, applied 
fertilizer in each of the years. In arkansas, where fertilizers are not 
usually aprlied to vineyords, only one Tifth of the growers using fertilizer 
during the 5 years, applied it every year, 
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Table 7. - Vineyards fertilized during Seycer period, 1924-1928,by areas 


: ; ee . sParcontage of vine~ 
Vineyards fertilized 
: ; y i : syards fertilized 
Area a Oe ea BEB 8S Be a ee Oe AMORA. Sey: 
¢ Wl. : Whe : WFSe: WrSe: Yrsy: yrs.:Vine=-:1924—]192B; 1928 
i £0 Deine nO ao) Ie yards: « by 9s 
sNum— :Num- :Nume :Nume :Num :Nume :Num : : 
sber ‘ber :ber :;ber :s:ber :ber ‘ber ; Percent: Percent 
North Last, Poe > 2 +: Ll: 2B t+ Ll-: 7 : BB: 46: 85.9 +: 81,3 
Girard, Poe — * ©: % 2 & 1 a 1 « - Ue C2 “Bde5. 2 -B0¢8 
Hudson Valley, N.Y.. 7 4: 2 : 1: 1 : 17: 32: 623 ; 68.6 
ChautauquayCoe,N.Y.s 20 +: 9@ +: OO + AS 2 dt +: Sb: 100: 8445 : ‘46.2 
Michigen -17 +: 9 :10 : 8 : 5 : 15: 64: 46.3 : 44.6 
Finger Lakes,N.Y. : 31 :19 : 9 : 12 :10 : 18: 92: 37.6 : 40.7 
Niggene COs Nev. ¢ % 2 6 4 bs 2 SB kh eS See Aes “veercr lose 
Arkansas (1925-1929) B36 : 12°: 1 :'l+: 8 ; 4; 533 15.5 : 17.9 
Total or nverngo ;:122 : 61 ; 34: -39 : 37 : 119; 412 : 48.4 : 47.9 


1/ The sum of the years vineyards ‘were treated with fertilizer waa divided by the 
sun-of the years vineyards were studicd and the quotient was multiplied by 100, 
Besides the 412 vineyards reporting whether fertilizer was used for 5. yerers, 
there vere included 142 other vineyards for which this informtion wos reported 
from 1 to 4 yearse i 


Rolation of Use to Yiclis, Chcutcuqua-Eric Vineyards 


Vineyerds in the Chautaugua-Erie belt on the lightcr textured soils 
were fortilized morc than those on the heavier soils. (teble 8.). Fertilizer 
was not aprlicd in 1927 or in 1928 to 7 vincyards studicd on the light texturod 
soils or to 29 vineyards on the heavy soils. The proportion of vineyards ferti- 
lized was 87 percent on the light soils compared with 55 percent on the heavy 
aoils. 


The average aprlication of nitrogen per acre of vincyard fertilized was 
21 neunds for the heavy soils ‘enc 28 peunds for the light scils. Nitrogen was 
applied tc each vineyard that was fertilized. | 


On the heavier soils phosphorous was epplied to 78 percent, and cn the 
lighter soils, te 85 percent of the vineyards fertilized. When phosphorous tas 
included in the fertilizer, the avernse quantities of phosphoric acid nprlied 
per acre of vineyard wore 31 sounds on the heavy scils and 37 pounds on the Light 
sollse 
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Table 8. ~ Averaze gerane yields in 1928 for Chautauqua-Erie vineyards 
VAD PeCeouved, BpCcin Ted tel ice tions: Cr plront Pood, ima both 
L927 : ‘ dd a 1928 


ea mb Pood ajnlicd por nore sOchoore. ere nes:Return : 
: : sEhos- ¢ ‘Yield: acres : Der :Vinc- 
Soil type > Renee. sNitro=at orice Poveshe Per <qec rer :hour ot syards 
ac eS ge eee tgs UOT. TET Ak Te 
Pounds :Pounds:Pounds:Founds: Tons: Acres +: Cents :Number 
. wLCss* : : : : : : 
Light-textured soils sthan 45; oben, Oo 3 1 : 1,86; ae : 14 ; Lo 
(gravelly,sandy loam) :45 — 90: pee? eee Weer a Bees 25 : Ror 325 
| | sOveD. 202 Oe Dey Noi 8 eos ae : Let, 8 leo 
Average : = ot ee 26) oe eee es Or 332 OO 
Heavy-textured soils : O : Or = GC: Gy. © eee? fle : Bb S Gao 
(tocm, Sas. Clea) >: 8 = 59: 20 -; 6 ¢. o@ & 6. Ok Oo. i fale 
SOO, O96, Joo. Oly, 2 el: 2). dee 16 =6. 2.,.18 


: 
ie 


Oo? 
On 


Average ee ee ae ee See 22 : 1a 


GEN SA ene eee ea ae ee, PTT RTE VO ETERS ten ek SERENE A OER WP CE NSD PENG: EAE AG TET, TRONS TS 


onthe: Neavier: soids,. -olosh was anplicd te DOM POreenteid One the 
ltenter soils,;. to 70 porconte ct the vineyards fertilize . Wien sotesh was 
applied, an avernsge cf. 15 pounds per nacre on the hecvy soils, and 27 pounds 
per Sere. One tie light soills was uscd. 


MOresot the Wineverde on tue Liehtor textured soils were fertilized 
than on the hervy textured solls becnuse fertilizvurs have given greatcr in- 
crenses An yore cn-the lien texturce soiis.s* Leek of draineee limited. the 
production of many vineyards on the heayy textured soils. Not much increaso 
ime yieke fret Theouse ol rerullezers can. bo exaccucs on poorly rained Solis. 


On the ltentetemturc! so1is, vineyards Porviiized the heaviest, pro- 
HUCOG On Nhe fy Ores@e 422 -)CTCCr MOre SPenpes= ner 2Cre then gid Vineyards not 
Pervalied OF Veria lized very litte, “OR tic Béovy Solis the Vincyercs forti= 
lized the most produced only 18 POrCeNt MOLe: See ecs Sor Ocre Tae Cie wnese 
MOG Peruri Zon. : 


Even mt the Low prices Tor ereves in 1920, tho-return per hour: of. 
iabor from vineyards on the Lliehter ae thet were Pertilized the heaviest, 
averaged 18 cents »er hour which was i cenus mete per hour than. the average 
WOR Ure Leon Vane vores. Onl erodes Fortilizers on the lighter texturcc 
SOilS “ae Darcntly ar on the eee in’ 1928, | 


Vineyards on the He vy soils that noces ves Lea nioss fortilizer returned 
nothing for the lebor spent on the vineyards and Irckod 6 cents per hour of 
paying Othor .cests<, Om the benvicr Seilis not Poni eed the Pevurn er hour 
of labor ics 2 “cents. (table =.) Ono the overage, the vineyrrcs on the heavy 
sOils wero much less productive then those on the light soils, and the in-. 
creased yicli from the use: of fertilizers apzarently did: not pay Lor the added 
expense in L928. 
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Included in the hervy soil group were 24 hill vineyards and although 
fertilizers have boon profitably used on hill vineyards situated on deep, 
well-drained soils such as the Wooster series, much of the hill lcnd in this 
area has a hard pan layer close te the plow line and is not a profitable soil 
for vineyards. There were 52 lake plain vineyards in Chautauqua Co., N.Y. 
that were included in table 8, According to tho lecation of these vineyards 
on the soil map, 3/ 38 were on heavy soils, (cley, silt, or loam) the pre- 
dominating type being a silty clay loam. Since this soil is situnted next to 
Lake Erie, low vineyard yields cannot be attributed to lreck of water protection. 
That Tertilizer angslicd to. vineyards on heavy soils, cid not pay on the aver- 
age,in 1928. is also showm if the Chautauqua County vineyards are averagec 
separatcly from the Pennsylvenia vineyarts. The returns from Chautauqua 
County vineyards on the heavy leke plain scils when not fertilized averse ged 
6 cents per heur, which was 19 cents mere then the average return from vine~ 
yards that were fertilized the heaviest. 

-, The correlation study of these data indicates that when the effects 

of phosphoric acid and potrsh remain unchanged, 30 poun’s of nitrogen per acre 
increased the yield of gerepes on the Llight-textured soils 812 pounds per acre 
compared with 307 pounds on the heavy soils. (table 9.) Although the co- 
efficicnts of correlation obtained’ in this study are generally rather low, 
Indicating a strong probability thet sometvhat different results would he oab- 
tained if the study were repented, cortcin of them do indicate rather éefinite 
tendencies in results to be expected from the use of different kinds of plant 
foods on the two different tynes cf scil. | 


The nitrogen for the incrensed production cost at the average rnte of 
$12.36 per ton of grapes on the Light-textured soils and $32.70 on the heavy= 
textured solls, This does not include the cost of applying the nitrogen. The 
cost was caleulsted as if onc helf the nitrogen wes purchased as sodium nitrate 
and one half as ammonium sulphate, The price paid for nitrogen by these grow- 
ers was usually more than this because most cof the nitrogen used on these vine- 
yards was ought in mixed fertilizers. 


Since grapes in these vineyards were usually picked by the beskct, 
the cost cof harvesting and marketing per ton averaged about the same for the 
high-and low-yielding vineyards. In Chautauqua County, N.Y. in 1928, the cost 
of harvesting and marketing grapes averrged 313 rer ton. These growers received 
en average of $35 per ton, or $22 above the ecost of harvesting and marketing. 
These prices were for 2,900 pounds of srapes nnd dit not include the weight of 
value of the basketse 


Tf the--extra. yicle was obtaines: on. the lienter soils at « cost for 
nitrogen of $12 ver ton of gp apes, and grapes on the vines were worth S22 per 
ton, there was $10 left after paying for the nitrogen. On the hecvier soils, 
however, the nitrogen cost of 733 ner ton of grapes exceeded the value of 
erapes by Sll. 


In reviewing this discussion, F. E. Gindvin, Pomologist,; points out that 
in some of the State Agricultural Experincnt Station tests at the vincyard 
Laboratory, Fredonia, N.Y., a vineyard on « heavy soil (silt for a few inches 
underlain with stiff blue and yellow clays) has responded well to the use of 
nitrogen, 


Sota een er ee en ee ee ee CA ae 
3/ Morrison, T, Me Engle, C. C., and Fuller, G. L. Soil Survey of Chautauqua 


County, New York, Cornell Extension Bulletin 6, 1916. 
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Teble 9. = Net offuct an 1928 erape yiclds, of each kind of plent food 
applicd to light 2nd horvye-textured soils, Chautauqua-Eric vineyards 
fortilized apprexim:tely the sume in 1927 und 1928 1/ 


F 
' 
| 
7 
| 4 


+ ER: 01 RRR 5 KINI ECON | 


Flent food 
grape ;cost for 


Soil type :Quenti~: Cost : yield  :additional 
| . ‘Kind -ty por ; per  :per sere, ; ton of 
ae 2 20re 5 acre  : 1928 2/ :; grapes 
: : Pounds: Dollars: Pounds : Dolliers 
Light-textured soils : Nitrogen . BQ: 5.02: 812 + 12.36 
(sravelly, or sandy : Phosphoric aokd. BO: 2.00 : 555 . yO] 
Loams ) : Potash > SO: 1.638: 182 +: 15.16 
Heavy-textured soils > Nitrogen : JO 3 Oeias.% 507 : 2670 
(loam, clay, silt) : Phosphoric neid: S60) «2600.2 162 : 24,69 
; Potesh : DO 5 . We Ser s 2083 > 13,60 


TERE AR ROY, 1 OREN ae. UR 


1/ The cverage Coorficionts end rosrossion equitions “dorivod sd from the correla- 
tion study of fertilizor applications and grnpo yields on Chauteuqui-Erie vine- 
yards are here given for refurcice,. : | 

af Increased grepe yields enleulnted from ee ene regression equntions 
AS given below, | 


_ aa : 53 vinoynrds, Jight soils: 3 65 vinoynards heevy soils 
> Avere:Stend=3 Correlation > AvoresStend-:Correlation 
Variables 7 age +: ard ;coefvicients: age : ard :cocfficients 
; por ;:devie : >: Pere : per 3; devie~: : Pare- 
; ocre sation :Gress; tial ; acre ; ation:Gross : tial 
| ~«:Pounds:Pounds: 4: © :Pounds:Pounds: r : fr 
Plant food per acre : : : : - : 4 
Nitrogen ¢ 2406: 1666: 4.45: 4.37: 12.5: 14.8: $625: 4.11 
Phosphoric acid > 28459: 24642 $e47: 4.30: 16.9: 27.5: 4,26: 4.10 
Potash > 16.5: 17,9: 4,35: 4,98: Tels 8,33; 4.23: 2,09 
Dependent variable : : : : : 4 : : 
Grape yiclas s 4720: 1340: ; ; 3420 ; 11603 : 
Multiple correlation : :, : 5 $.073 : : > $59 


Regrossion equation, Xq's Grape yield in tons; Pounds of pliant food applied per 
aere , Nitrogen Xo; ‘Phosphoric acid Xg3 Potash Xa; Light-toxtured soils Xi = 
1.714 * .01354 Xo# .00925 xB 4. .N03NS Kae Hoavy-textured soils N= 1.078 4 
e0051L1 oe ¢ 00270 Key $ 99359 Xge 


-AGaitionalL: Fertilizer 
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IN we OPTOMA Tae emo. At Soil aro equal y weil drained, 
fertilizers may give as greet an increase in yicld on henvye as on light- 
textured soils. But because of poor drainage there are many vineyards on 
heavy soils on which fertilizers ccnncet be used at a profit under prosent 
price conditions. 


The application of 30 pounds of nhosphoric acid per cere, nitrogen 
and potash remaining the same, on the avernge, increased the yield por acre 
by 595 pounds of grapes on the light-textured soils and by 162 yvounds on the 
heavy woils, <Althourh the increased yield fron 30 sounds of phosphoric acid 
was not so great as from 30 pounds of hitroren., the gain from phosphoric 
acid was more economical bccaugze 30 pounds of phosphoric acid cost only 40 
percent as much as 50 pounds of nitrogen. The phosphoric acid cost for the 
increased yield on tho light-tcxtured soils was $7.21 per ton of erapes and 
$24.69 on the heavy-textured soils. 7 


The gain per 3O pounds of potesh, when nitrogen ané phosphoric acid 
remain the same, was 182 pounds of grapes ner ucre on the light-textured 
soils and 803 pounds on the heevy soils. The potash cost for the inereased 
yield was $15,16 on the light-textured soils and $13.60 on the heavy soils. 


Results from fertilizer tests conducted at the Fredonia, N.Y., vine- 
yard lahcratory since 1909 are listed in teble 10. The vineyard at the labor- 
atory is on a gravelly loam soil, which is one of the light-textured soils 
in the Chauteuquo-Erie ernpe belt. 


For 9 years plats @ and 8 received crrlication at the rate per acre of 
100 pounds of sodium nitrate, 490 pounds of aricd blood, 300 pounds of acid 
phosphate, and 200 pounds cf sulphate of »otash. This was equivalent to 47 
pounds of nitrogen, <2 pounds of phosphoric acid, and 96 pounds of potash 
per acre. For the last 15 years cnly 40 pounds of nitrogen were used per acre, 
all carried in nitrate of soda. The earlicr quantitics of acid phosphate 
and sulphate of potash wero continued throughout the 24 years, These plats 
averaged 1.62 toms more grapes per acre than did.plat No. 6 where no ferti- 
lizer was applied. 


None of the vineyards studicd in Chautauqua County and only 2 vineyards 
in Pennsylvania that used approximately the seme fertilizer in 1987 as in 
1928, received as much as 185 pounds cf plant food per acre, the average 
quantity used in the fertilizer tests on plats 2 and 8, However, the results 
of the correlation study show that this quantity of ylant food when applied 
to the light-textured scils increased the yicld 1.32 tons which corresponds 
with the total increase oftained at the vineyard laboratory, Fredonia, N.Y. 


Of the vineyards that were fertilized anproximitely the same in 
iv27 as in 1928, 4 Pennsylvania vineyards and 1 Chnautruqua County vineyard 
receive@ as much as 47 pounds of nitrogen in commercial fertilizer. The 
experiences of Chautauqua-Erie growers With vineyards on light-textured soils 
compared With the results of the Fredonia fertilizer tests indicate increases 
in yield, from the use of 47 pounds of nitrogen, of 1273 and 1627 pounds of 
grapes respectively. (table 11,) 


LO 


Table 10. = Grape yields obtained in commercial fertilizer tests conducted 
at Fredonin laboratory, Chautauqua Coe, N.Y,, 1909-1959, Fertilizer 
treatment Por each plet with yiclds converted to acre basis 1/ 


RAE 


os Nelws - : : : : Nete : : : 


>; N.P : 
Year : KeLle: Ke : NePo: Neoke: F.Ke: Check: KL. :N.P.Kes Ne. : NeKe : PeKe 
Se TP 2) er ae CO) EO (5) ee Gs aes 0 ae mG era 0) merce ge 
7 : Tons: Tons: Tons: Tonss Tons: Tons;: Tons : Tons : Tons : Tons : Tons 
: Lene ° ° e eee & + ee ° ee ° ° 
1999 «-s: 4.48: 4.76: Bel7i 4625: 3e41: 3.38 : 4.69 : 4066 : 4.99 : 4079 : 4499 
1910 = -s 2.10: 2621: 2elé: 2.55: 200: 2.10 : 2.38 : 2.07 : 2.94 : £2626 : 1.87 
1911s 5037: 5e71: 5eGl: 5.64: 5.44: 5.32 3; 5.62 : 5.71 + 5.35 : 5.91 : 5,03 
1912 Sek6: 4050: 400: 4,10: 4635: 3.60 : 4480 : 4.98 : 4689 : 4089 : 4521 
L913 0s el4: 2,83: 2,25: 2.85; 1.78: 1.24 : 5e04 3 2472 3: 2.61 : 3e07 : 1.97 
1914s 44903 5e29: 44600: 563M: 4.00: 24699 : 5610 : 5680 : 4,80 : 5079 3 4,50 
1915 : 2655: 2678: 2579: Fel: 2090: 2489 : 3050 ¢ 570 ¢ 5090 : 5—70_ : 5067 
Average : 3007: beO7: Sa70: 3008: Se4l: y S06 - 4,16 * 4420 + 4,08 + 4.355 ¢ 3.79 


19LS «F269; 1670: 2el0: 1.40: 1470: 1659 = 2450 = 2400 2 210 = 2.20 « 1.90 
191? $3 5.35: 3.46: 3,00: 3,69: 3.39: 2,60 :; 3,60 : 4,00 : De 2. Get? = Be57 
1918 2 1,19: 1.45: 1,05: 1.19: 0.76: 0.45 : 1.45 : 1638 : 1.49 : 1.25 : 0.97 


1919 5 Oe77: 4.08: 2653: 3.27: 2,01: 1.39 : 3.77 : 387 : 4.04 : 3660 +: 2,95 
1920 > 0096: 3e09: 2,99: 35,60: 3,23: 2,89 : 3,02 : 3023 : 304 > 3.91 : 3,41 
1921 a a oe : So > = : = So 


1922 =: 6630: 6.39: 5.80: 5.79; 4.06: 4,00 : 5,70 : 6420 : 6,00 : 5,70 
1925 : 3,00: 3,84: 2.78: 3.20; 2.31: 1.55 : 2.50 : 2,74 : 2,89 : 3.16 : 2,04 
Average :: 3, 18: EERE! o. ah Dele: ie 18: 2000 23s! 2b: Geol = 3.60 =< S.47 * 276 
1924 —: 2.85: 80. 2648: Se 50: ti: 1,53, : BelO 2 Seda 2650 = 2592: A487 
1925 0: 1.70: 1.89: 1.25: 1.40: 9.95: ©.68 : 1.48 : 1.40 : 1.50 : 1.50 : 1.19 
1926 : 3.80: 4.42: 4.04: 4.50: 2.68: 2.44 : 4.35 : 4.65 : 4,00 : 5,03 : 3,50 
1927 : 1.87: 2.10: 1,50: 1.80: 1.30: 1.02 : 2.00 : 2.17 : 1.87 : 1.60 : 1.08 
1928 =: 3619: 3.50: 3.00: 5.60: 2.99: 1.66 : 2,99 : 3,60 : B12 : 3.90 : 2,75 
1929: 2017: 2.78: 2658: 2.68: 2.17::1.66 : 2.30 3: 2.55 ; 2.10 : 2.50 : 2.27 
1930 :_2650: 3,00: 2,50: 3.10: 2.00: 1,50 ; 2.60 : 3.30 : 3.20 : 3,00 :_ 2050 
Average : 2055: 3406: 2049: Re We “BOL: 1.50 : 2,69 £2.98 : 2.61 : 2.92 : 2.17 
Average, : : : : ts : : : : 
1909-1930: 3, 10: 3048: 5,05: 3,35: 2.64: 2.19 : 3.36 : 3.53 : 3.33 : 3.57 : 2,89 


2 © e e . e e e Ca e ° 
Ad e e ° e e e e e r) e 
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The following kinds of fertilizers’ were use@ at the following rates per acre: 
N (Nitrogen) for the first 9 years, 1909-1917, Nitrate of soda, 190 pounds; 
Dried blood, 404% pounds. For the last 13 years, 1916-1950, 40 pounds of nig 
trogen, all carried in. nitrate of soda, 

P (Phosphorous) Acid phosphate, 300. pounds. 

K (Potash) Sulphate of potash, 200° pounds. 

Li (Lime) Every third year, 2,000 pounds. 


V/ Gladwin, Fred EB, A Test of Commercial: Fertilizers for Grapes, N. Y. aie 
cultural Experiment Station, Bull. No. 408. 1919, (Duta from 1919-1930 furnished 
by Mr. Gladwin.) 

2/ Does not include the yenr 1921. 


Table ll, - For « given forbilizer application the average increase in 
yield for Chautauqua-Erie vineyards on light-toxtured soils com- 
pared with increase in yicld on Fredonia text plats 


e e 
‘e e 


: : Quantity : Increased prape" yields per acre 


Plant food : per : Cheutauqua-Erie : Fredonia test plats, 
: acre : 
_ 3 ° Pounds ‘ Pounds : Pounds 
Nitrogen : 47 : L273 : 1627 
PHosphorie: acid ; 42 : Cle : 22,7 
Pote.sh : 96° '3 082 . : 787 
Total 185 2632 2641 


1f Calculated from the regression equation for the light-texturcd soils; 
table Ge ey ae | | 
2/ Calculated from averages of tost’ plats given in table 10. 


: | : Ineroased; | :Incrensed: 
| 7 - Se aise Cn > yiold 
Plant food > Plat. : over -: Pleat : over  : Average 
: cheek Uo: ___:_ _cheék 
“: Number - Wors ; Numbor : ‘Tons 2) fons 
Ne Ke 2 4 3 ael6 «6: (CUO Ce BS 
N. Pe : Oo : eSt 9 >; 114 : 
K exceeds P by : | ¢ Goo. 3 ee re er TS 
: : | : : : 
Pike ° 2 : PLAS) ° i ° 70 ° 
N execeds P by : : oe? : ; 068 : 70 
Ter Ke : 2 : 2.29 : 8 iS dee & “Leos 


Let "P" equal the inerecse in téns of grapés per acre duc to the application 
of 42 pounds of phosphoric -2cid. Thon the inercase in yield due to the 
aprliention of 47 pounds of nitrogen is cqunl to P # .70 tons; the increase 
duc to 96 pounds of potash is oqual to P 4 .28 tons. The totel inereaso duc | 
to the application of the three kinds of plant food was cquel to 1.32 tons 
Per acre... . THererore ) 

1.32 tons =.(P # .70 tons) $+ P $ (F + .28 tons) 


r= .11 1/3. tons 
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Phosphoric acid was much more offeetive, apparently, in increasing 
grape yields on the Che ee ae vinevards than on the Fredonia test 
plats, end potash was moro cffeetive on the test nlats than on the vineyards. 


There is more or less varinbility in the natural productiveness of 
difforent plats in tho same ficld. The authors mention that the west portion 
of the vineyamlincluding plats 2 anc 3 was in poor condition. Phosphorous 
was applicd to both cf these plats. Besides, rlat 10 was unusually productive, 
having the highest eecee yicld. Nitresen and potassium were applied to 
this plat. Other plets that received the same ap:lications of nitrogen cnd 
potassium as plat 10, and in ad&ition phosphoric acid, did not yield aswell 
aS ~lat 10. If corrections could he mide for the sip poeenese in the natural 
procductiveness of the differcnt plats the test results for phosphorous and 
potash would probably agree with the experiences of the Chautauque-Erie growers.e 


in eddi tion to the vineyerd at the Predonia Laboratory, fertilizer 
tests were made in six other vineyards selected according to differences in 
soil types and altitudes. 4/ | 


Yields from 1910 to 1913 were reported for 5 of these vineyards which 
were described in Bulletin Noe 381 of aa New York Agricultural Experiment 
Station, as follows: 


"The Miner vineyard is situated on a level piece of low-lying land on 
the Dunkirk clay type, which is as a rule much improved by under drainage." 


"The Lee vineyard is a typical upland vineyard situated on the hillside 
south and east of Brocton. The ee is of the Dunkirk shole loam tyre and 
quite stonys- The natural drainage is better than in many vineyards, owing 


in part to the slope, yet rock pockets keon varts cf the land wet." 


"The Barnes vineyard at Prospect Station is enother upland vineyard 
Situated on Dunkirk shale lom, Tt differs a tae Lee vineyard in that it 
lies very level below a high ridge from which : ee seepage water gains access 
to ite It would be benefited by under nes 


"The Grandin vineyard at Westfield, lceated in part on Dunkirk gravelly 
loam and the remninder con Dunkirk clay loom presents a well drained aren 
succeeded by a Wet one. Approximately two thirds of the longeth of the rows 
is on the Dunkirk clay loam while but one third is one the gravelly loan." 


"The Hamikton vineyard, loented at Stete Line and consisting of two 
acres, is situated on Dunkirk clay loam. This vineyard is wet. Much scepage 
water from the hills above rises to the surface over it." 

_ Jhe authors summarize the tests on these vineyards as follows; "The 
data in the cooperative work with comuercial fertilizers, stable manure and 
green manures are confusing and unsatisfactory. Unsatisfactory because of the 
great variability of the results from the treatments in any one vineyard or in 
the several vineyards compared with one another. Traken as a whole they do not 
coprobarnte the work in the station vineyard cat Fretonin." 


ES A SE SL TO ITE SE TASES ELIOT TE IES EAE PRN ITE I IA STD TICS ETE ES SGI EGO LI ATE SE OOO CT EES A ISIE SAEED 
4/ Hedrick, U. P., and Gladwin, F. E. A Test of Commercial Fertilizers for 
Grapes, New York Aericulturl Experiment Station, Rull. No. 381. Geneva, 1914, 
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Results from the Miner and Barnes vineyards are given in table 12. 
At 1928 prices, the increased yields did not pay for the fertilizers. The 
largest losses, usually over $20 per acre, occurred when all 3 plant foods 
were applied. The fertilizer costs were high because dried blocd was used 
at the rate of 400 pounds per acre. None of the interviewed growers bought 
dried blood, except as it was included in mixed coods. 


The increased yield at the Fredonia laboratory vineyard more than 
oaid for the fertilizer in all the tests but one. The chances that the differ- 
ences in yield between the fertilized and unfertilized plats in the Fredonia 
laboratory vineyard experiment might occur: by chence are remote. However, 
for most of the fertilizer tests on the other vineyards reported for 4 years 
the differences are not very significant, for such differences could frequently 
occur by chance. (table 12.) 


The results of the fertilizer tests by Mr. Gledwin and the experiences 
of the Chautauqua-Erie grape growers, as summarized in this study, indicate 
that, at 1928-prices, fertilizers in the Chautauqua~Eric bolt cannot he 
profitably applied to vineyards located on poorly drained soils, but can be 
profitably epplicd to vineyards locnted on well-drained soils. It is assumcd 
that the important difference between the light- and heavy-textured soils in 
the Chautauqua-Erie belt is one of drainage. Further studies and experiments 
should be made to give a better understanding of the differences tetween these 
SOnd1 Ss. 


repe yields on the Fredonia laboratory test plats have been declining. 
pais 13, ) Dering the last 7 years, 1924-1930, the unfertilized plat yielded 
only about one half as much as during the first 7 years of the cxperiment. Qn 
the fertilized plats the decline in yield was less, varying from 26 to 42 per- 
cent. The increase in yield on the fertilized plz Ms over the check plat was 
therefore greater during the last 7-year pcriod than in the carlier periods. 
The plats recciving cach kind of fertilizer - nitrogen, phosphorous, and 
potash = maintained yicld better thrn did the other plats. 


Relation of Use to Yiclds, Michigen Vineyards 


Although lack of drainage limits the production in the Chautecuqua-Erie 
belt, excessive drainage limits the production in southwestern Michigan. The 
soils about Lawton and Mattawan, Michigan, were mapped chiefly as Coloma sandy 
loam or Plainfield sand. These soils are so open and porous thet their 
moisture-holding expecity is lew. The yields of vineyards on these soils 
average less than the yields of the vinoynrds west of Paw Paw, Which were on 
Fox sandy loam, where the drainage is adequate hut not excessive. 


Not enough vinoyerds were studicd in Michizan to permit averaging those 
that received the same fertilizer treatment in 1927 and 1928, as was done for 
the Chauteuqua-Erie vincyards in treble 8, The Michigen vineyards were sorted 
according to the averege application of nitrogen in 1927 end 19284 (table 14.) 
if the application in 1927 was not reported, tho 1928 fertilizer npplication 
Was used in the one uO Ss 


sce 
Table 12, - Summary of fertilizer tests at the Fredoni2 leboratory 
and other Chautauqua ney vineyards 


_VINEVERD ) LABORATORY, FREDONIA, Lt 09-1950 


: : ; ; Value of : Chance 
& Plent food DOw Cre. is | : tnerease 3: occur 
Soil ; 4 owes ase, :Grape sInerense overtover ferti-: ences 
type Ni tO) hess syieias: check yield :liger cost :+ in 100 
| Saeen. TenOric:POuasAs Ger > at 192e@ :; trials 
- ie «cele ae es SOLE. : prices We ef 
:Pounds:Pounds:Pounds: Tons : Tons:Percent: ~ Dollars ;: Number 
o4/ SG 2 242 3. G6 -Bg8S > 14047 47 3 - 3 Less than 1 
Dunkirk > S@: 42 : 96: B51 :.1.22: 60 a no. 
gravelly u “66% 42 °2 Ore Degen. a eee a. £2 : " ws 
loam 4/ : 86; GO < G6: “OVe6 = 1.27: 58: 5  : '" noon 
id : oe ae Coot Beno? ...oe Ze a ers) : a mM 
: MINER VI NineeeD, DUNMERK, 2910-1915 
$67 BGs 42 £ C6 b 1.69 2 4.08: 4: “24 3 ag 
Dunkirk 4 oof -@2. % OO! Hie! Bk Ot gas -A $3 -28 : 54 
clay So (G9: Me 2 ~ Oe 1400 + «02: 5s -18 es 
loam 5/ Ss Bee: gO’ 7 We 4 eeoe-s utes (Be 14; 14 
: U5 Ges eae OPAL er : - 7 : 15 
: BARNE > VENEVARD., FROSRECT STATION, 1010-1913 
Dunkirk fo) SR 2. 2°) 3 Gee eS: ees. 25 4 “1G 3 1s 
shale loam : 56: 42 ;: wo Deals (G6: 4A 4 ~25 : 65 
| : oo ¢ G4 4 Gout 120 & . peas LG 62 =o. ; ao 
Upland vine- :3/ 0: 42 : 96: 1.553: .23: 17 : ~4 3 40 
yard 5/ ao/ (OS 46 2 662 1,513 =.05) <4. « -ll ss: 60 
a ee ee ee = iS 


1l/ Fertilizer epplications vere charged as follows: . Sodium nitrate, 190 pounds 
Be. 94; dried blood, 400 pounds £13.49; acid phesphate, 300 pounds. S2.79; 
sulphate of potash, 290 pounds, $5.70. oe cost of application, 81 per acre ras 
added. Grapes vere valued on the vine at $2° per ton. 

2/ Number of times out of 100 thet an inersase in yield as grent as indicated 
"would occur. from chance. alone, This messure of tho: sieniticance of the dif fer- 
ence wn yields is taken from R. A. Fisher, Statistical Methodsfor Research 
Workers, Edition 3, table 4, p. 139. Values of "t" are calculated from the 


difference in yield each year according to the formule t = x / 21! where 


x is the mean difference in aeuia betreen the forti lized and the Syeer plats, 
n' is the numrer of years recorded, and s is the standard deviation of the 
differenees between the fertilized and check plats. — 

af Lime was applied every third yenr at the rate of 2,000 pounds per acre. No 
eharge was made for lime. 

4/ Data reported in tabis. 10. 

By Hedrick, U. P. and Gladvin, F. BE. &£ Test of Commercial Fertilizers for 
erapes, New York Agricultural Experiment Station, Bull. No. 381. Geneva, 1914, 


Table 13, ~ Grape yields averaged by 7*year periods from the fertilizer 
test plats on the Fredonia laboratory vineyard, 1909+1950 1/ 


| - ¥TELDS VER ACRE 


- No . § . Es Ke : ie Py ; Ne Kee ; NS Dp ee 
Years ~sfertilizers.— Plats .. Plets ° Plats : Flats 

- (plat 6) +: SB andll: 3and 9: 4 and 10: 2 and 8 

: Tons 3 Tons : TOL : JTons $3 Tons 
1909 - 1915 +: 306 : 358 +: 3&9 : 416 3 4410 
1916 - 1923 2/ : 2,00 : £462 : So09 4 350 3640 
1924-1930 : .1.50. : 2,09 Be 2693 : 3_02 

a > RELATIVE YIELDS _ | Se 

; Percent : Percent : Pereent : Frercent : Fercent 
1909-1915 +: AO :: 100 =: 200 +: 100° : - 100 
1916 - 1923 2/ : 16D ; 73 - 79° 3 79 ~~ $ 68S 
1924 = 1930 ; 49 ; 58 oe 20° 4 74. 

; DECRTAST IN. YIELD OVER TRECEDING’ 7-YEAR PERIOD 

: Tons y Tons : Tone :  . hens YE ~ Tons 
1916 - 1923 2/ : 1,06 : 096 680 4 086 e70 
1924 - 1930 > gO 455 se sor. 058 

es 3 3 : : : ——- 

1/ Averages as given in table 10, . 


2/ The year 1921 is omitted. 


Table 14, - Fertilizer applications in terms of plant food, ana grape 
on VICLass On Michivnn. vVineyords studial, by soil type, 1928 


: ~~ Concord : : 
a. erepes’ i: Return: 
a es Le : : Acre= ; por 
Soil type + Nitro- : Phos- : "+ Yield : age : hour : Vine- 
+ 260. imnorTe iPoOtasa ) per * “per “< “Of .2) yerds 
; ; acid _ Sere eee Bea Or es. 
- Pounds : Founds :Pounds ¢; Tons : Acres : Cents ; Number 
Fox, Bellefontaine, :° | : : . : ° o 
sandy loam, and : 0 : 9 3 0 © £09 3 IE : 14 4 28 
loam soils 7 : be 3 So weap . -e : 22 3: 21 
| , 8 ° : : : : : 
Coloma sandy loam, :1/ 5S; GO @. O 2 geo * ea = Desa s fe 
2 e UL cere. = 80° 4 ao” 3 


Plainfield sand  :2/ 21 
8 e e 2 e ° e 
° e * Cy 


1/ Includes vineyards receiving less than 10 parts of nitrogen per acre. 
2/ Includes vineyards receiving 10 or more parts of nitrogone 


Cl. 


In Michigan, the fertilized vineyards yielded on the average about 
one fourth of a ton more per acre than did those that were not fertilized 
or that were fertilized very little. The increased yield averaged about tho 
same for the vineyards on the ‘sandy soils about Lawton and Mattawan as for 
the vineyards on the Fox sandy loam.soil west of Paw Paw. The return per 
hour of man labor averaged more for the fertilized vineyards that for those 
not fertilized. Ot 


Fertilizer tests by Dr» Partridge on Michigan’ vineyards in which 
nitrogen was applied in different quantities and in combination with phosphor~ 
ous and potassium on a very productive.vineyard on.the Fox sandy loam soil |. 
are given in table 152 On the average the vineyards on the fertilized plats 
yielded at the rate of 26 of' a ton more per acre than tho unfertilized plats. 
At 1928 prices, the value of ‘the ‘increased yield exceeded the cost of the 
fertilizer in only 1 of the 8 test platss The largest losses were on plats 
fertilized the heaviest. The plat not fertilized yielded at the rate of 
over 4 tons of grapes per acre in 1922, 1923, and 1924. ‘At 1928 prices, 
fertilizers did not pay on such a Vigorous and productive vineyard. 


Another experiment was reported by Partridge and Veatch on the Barrett 
Vineyard situated largely on a Plainficld loamy sand soil. (table 15.) ‘The 
check plats on this vineyard from 1924 to 1929 yielded at the rate of 226 tons 
per acree The yields for 3 of the 6 fertilized plats exceeded the check yields 
by more than 1 ton per acre. At 1928 prices, the value of the increased yield 
exceeded the cost of the fortilizer for each of the trialse For 3 of the 6 
fertilized plats there was a gaim above the cost of fertilizer when nitrate 
was used alone or in combination with phosphorous or potassium of from $12 to 
$13 per acres This test indicates that fertilizers are very profitably applied 
to vineyards like the Barrett vineyards - | 


Erosion in vineyards in Michigan is much more serious than in New York 
and Pennsylvaniae Although the Barrett vineyard is relatively level, the 
authors state that there has been considerable loss of soil by surface washing 
since the vines were planted. According to the operator the soil is "going 
down" and a certain amount of root pruning is inevitable each year. The 
humus or organic matter in the surface soils was indicated by the depth of 
the humis layer. On the “acre block used for tho fertilizer test the depth 
of the humus layer of the surface soil varied from less than 4 inches to-over 
J inchese It is interesting to ncte how important theso variations in the 
depth of the surface soil were in determining yiclds in this vineyard. (table 
5%) The authors arrive at the conclusion that production is enhanced as mutch 
by planting vines on soils with humus layers 3 or 4 inches thick as it is by. 
heavy annual applications of inorganic fertilizers mado at large cxpensee 
These data suggest the importance of setting vineyards on deep soil and of 
preventing the washing away of this soile | _ 


| Tho vines in the Barrett vineyard were classified according to their 
initial vigor as measured by the pounds of wood: trimmed per vine in 1923 = 
The weak-srowing vines were usually on soils of a thin humus laycr} the vigor 
of vine growth was closely associated with thickness of the humus layers 


At the boginning of this oxperiment in 19234 one half pound or less 
per Viney of 1- and 24year old wood was removed from 151 vines and 1.6 pounds 
and more per vine from .75 vinese The increase in yield from 1924 to 1929 
aversgcd 1.32 tons per acre for the 151 vines on the fertilized platg compared 
with 663 ton per acre for the 75 vines on the unfertilized platss (table 17.) 


Loe 


Table 15. - Summary of fertilizer tests An Michigan vineyards 


‘Plant food per acre : 


@ e 
es 


Years and  :Nitro-:Phos- 
soil types 2en ~sphorie: 
| acid : 


:Pounds:Pounds:Pounds:’ Tens : Tons :Percent: . Dollars eNumber 
1922-1925 3/  * Zo ° 6) ; @ s Oeoo” = oie 5 : a | : OS 
Fox sandy, ~~ ©2 : 70 + O : Se7L 3 20 : a <5 2 BS 
We eee OO eee: wor: EL -3 ; 16 
2 eS « dO 109 +: 3.80 : .34: LD 2 -8 > 6 
esr? & LEM, 20 Oi" “es Beey =. 2-5 G x 0 : 49 
— : BAe 0 .2% Oo 2°Se86 caer sy Bo “s 3 : 15 
‘oat aaaal . .OL. & © : O +: 3.54 : efAD: S. 2 =D : o4 
| a (Ore 3 : O° = Gees ~09 4 i -13 3 20 
t “OLD git £0 : O © Ogi4: 6 «63 + oo 3: 12 > 46 
se vactatis Nee see ERO 88 QO: * B,00: * Lele: Do 13 eae 
1924-1929 5/ + 34 : 0 109 : 3.26: 1.19: 51 12 : 46 
Plainfield, ; 34 ;: 70 109 : 3.36: 1.20: 56 9 : 16 
loamy sand ; 34 : 0 : O 2098 : 663: 287 8 : 63 
864A lt COO : 8) Lee gor 16 2 ees 


« 


>; per 
; acre 


e 
® 


Increase in 
Grape: grape yield 


- (acre 


e 
@ 


sPotash: ylel@® over crack 
yield 
hasis) 


Value of 
inerease in 


*-Chance 
-coccur= 


:yield per acre :ence 


saver fertilizer:in 100 
> cost at 1928 :tr 
rices l ie es 


ials 
a 


a Fertilizer prices per ton used as given in table 13 Sodium nitrate, 

$58.74; ammonium sulphate, $59.29; acid phosphate, $21.24; potassium 
chloride, $46.25. As estimated cost of applying fertilizer $1 per acre was 
addea@. Crapes wore valued at $22 per ton on the vines. | 


2/ See footnote 2, table 12. 


3/ Partridge, N. L., Gultural Methods in the Bearing Vineyard, Michigan Agri~ 
cultural Experiment Station, Circular Bulletin No. 130, 1930. Table l, p. 9 
Fortilizers were applied at the following rates on an acre hasis; Nitrate of 
soda, 163 pounds; acid phosphate, 16 percent, 435 pounds and potassium chloride, 
218 pounds per acrce 


4/ Partridec, N. Le, Cultural Methods in the Boaring Vineyard Michigan Agri-~ 


cultural Experiment Station, Circular Bulletin No. 130,Table Ty, p. 11. Sodium 
nitrate was applicd at the following rates on an acre basis, 109,218, $20, and 


SP >aebi ite, Ne Le and Veatch, J. 0., Fertilizers and Soils in Relation to 
Concord Grapes in Southwestern Michigan. Michigan Agricultural Experiment 
Station, Tech, Bull. Nos 114. 1951. Teble 9, os S6.. Fertilizers Were applied 
at the following rates on an acre hbasise Nitrate of soda, 217.5 pounds, acid 
phosphate, 435 pounds and muriate of potash 217.5 pounds. In the last two 
trials nitrogen was applied in the form of ammonium sulphate, 1635 pounds per 
ACrCe In the last trial ground limestone wes also applicd. 7 


BO a 


Table 16. & Dopth ef humus layer of surfcee soil ond 1923 grape 


— ields, Barrett vineynrd, Lawton, Michigen 1/ 
Depth of : ° | 
humus layer : Vines : Averare yield 
(inches ‘ ‘ per ccre 
: Number : Tons . 
Under 3 : | 132 : 9.9 
GOD : B59 ; | 1.02 
6 to 9 : D64 ; 1.46 
@ver 9 sins 73 4 Bee) 
TOtAlL or averdee. 1619 : 1.20 


ay, Partridge, N. L. and Veatch, J. 0. Fortilizers and Soils in Relation 
to Concord Grapes in Southwestern Michiean. Michigon Agricultural Expri- 
ment Station Tech. Bull. No. 114. 1931. po. 33, tobdle 6. 


Table 17. - Results from fertilizer applied to wenk ond vigorous 


growing vines, Rarrett vineyard, Lawton, Michigan, 1924-1929 1 
; Grape : Inereise in yicld over check plats for plats 


Weleht of : VeeClds <3. POPULIIZeG As tedicaved 32 
prunings, 1923 sper acre: : Nitrate: Nix : Nitrate :Average 


(pounds per vine):(check : Amrm- : Ni~ : phos= :trate :phosphate: all 


; s plats) ; nium trate hate :potash: potash: plats 
; Tons s“Vons <= Tons <: “ons: -<-Tors’ > “Yous ~ << fons 
8.1 to 0.5 1.22 489 1,02 1,65 ; 1.53 149 1.32 
0.6 to &,@ 2eL® ; 255 079 Leal ee 1.41 : 1.03 
Ll to ls5  : 2e7L ot 4B: 6B E117 5 1988: 1,83 : 1,04 
1.8 and over ; Bat6 200 : oA]. e828 064 07d :; 065 
Average Reo 69 oO leat 1.16 1.24 1.00 
alue per acre of incrensec yield over cost of 
fortilizer - a/ at 1968 prices 35 
5 DOLE SD S2 Ane UE hs Dor at eee abort arS 
a | to 0.5 ' : 14 LB ; Be , fh L6 7 18 
— ° ° . ® 2 ° 
0.8 told: Se: wes Is Mw: Mo 
ied. tore) : ; 4, 7 14 14 16 12 8 
1.6 and over : G 2 6 2 ars 3 
eee ; 8 LO a5 13 10 10 


1/ Adapted from teble 10, page 37, Michigan Agricultural Experiment Staticn , 
PEC is Bull. NO. Lae. 
2/ See footnote 4, table 15, for rates of applying fertilizer. 


3/ Sce footnote 1, table 15, for prices of fertilizer and grapes, 


Ree 
In this vineyard a given quantity of fertilizer applicd to the weakest grow 
ing vines procuced nbout twice as many grapes as when epplicd to the strong- 
est growing vines. At 1928 prices, the value per acre of the increase in 
grape viela over the cos a of fertilizer, averaged $18 oe the weakest grow~ 


ing vines compared with $5 for the strongest growing vine In this vineyard, 
at 1928 prices, it prob:bly pain to fertilize all vims ae it paid about 9 


times better te fertilize the weakest vines then it did to fertilize the 
stronges ViIncSey 


At 1928 prices, the mast profituble fortilizer application used on 
the Barrett vineyard was 218 pounds of sodium nitrete and 435 pounds of acid 
phosphate. “The value per sere of the increased yvicld over the cost of ferti- 
lizer was $15, compared with $10 when nitrate was used alone. The use of 
nitrete of soda was slightly more profitnble then the use of ammonium sul- 
paatee 


Cf the 91 Mic} higen interviewed grovers, or Ey 8 applied any phosphoric 
acid to their vineyards in 1928 and none of these applied as heavy an applica» 
ticn @s was used in the test on the Rarrett vincyard. 


Qn the Rarrett vineyard 218 pounds of sodium nitrate and 218 pounds of 
muriete of potsesh gave incrensed yields ahout equal to the nitrate-phosphate 
combination, which was about =O nerecent greater than the gains in yield when 
nitrate was applied clone. At 1928 prices the nitrete potash combination did 
not pay as well is the nitrate phosphate combination but paid better than 
When nitrate was used alone, When beth phosphate and potash were combined 
With nitrate, the yields vere not increased over tne nitrate phosphate or 
nitrate potash combinations. 


Cniy 6 cof the 91 Michigen growers interviewed applied potash to their 
vineyerds in 1928, The growers 2bout Paw Paw, Lawton, and Mattawan when 
fertilizing vineyards, have generally applied small quantities of ammonium 
Sulphate. According to the averaros obtained for 1928, this method of 
fertilization, on the aversgs, has not greatly inereased yields or profits. 


The Michigen fertilizer plat tests, like those in New York, emphasize 
how differently varicus vineyards respond to fertilizer applications. In 
Dr. Partritgo'sh tests the inereased yield due to fertilizer was ahaut 4 
ae oe, much on the Plainfield scil type as on the Fox soils, That prowets 

on tht Golomm and Ploinfield soils have hai better results with fersiligete 

th w2 gmevers on the Fox and Bellefontaine soils may be indicated by the feeb 
the’ &% porcent of the vineyards studied on the Coloma ond Plainfield satin 

ma Omiy 45 percent of the vineynrds studicd on the Fox nnd Bollefostalse 
soils wore fertilized in 1928. When fertilized, the Coiema and Plalnfiels 

vineyards were fortilized heevier on the avernge thon the Fox and Bell efewtedse 
Vineyards. However, the differences in inercased yield in 1928 hetween 
fertilized and unfertilized Vineymrds were not so great for Vena on the 
Coloma and Plainfield seils as would be expected, 


Cests, by Areas 


Grape yields ond production costs for vineyards fertilized and for 
those not fertilized in 1928, the year for which this study was made, are 
given in table 18, This compen on is not entircly satisfactory becnuse only 
a part of the increased vield ecrived from fortilizer was obtained in the year 
the fertilizer wos applicd, 
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Teblo 18. — Fortilizer costs, grape yields, production costs, and 
returns per hour of lLahor, avcrages by areas, 1928 


: Cost per ton : 


6 e 
: Cost per acre : si of grancs : 


; Growing : Re- :Vale- 


Areca : Cost : grapes :Vine-:Grape : arewing :Total:turn :ue 

| of :{exclnd- :yards:yiclds:(exclud- : sper :of 
:-ferti-‘ing pick- : > per sing pick-; ‘shour :land 
slizer : ing and (One: 2 tiie nd: % of sper 


: I/ :marketing): marketing} :Labor:acre 

:Doll- : Doll- sNum= : .- 3 Doll- :Doll-: :Doll~- 
-ars : +: ers shor + ona * ers : ars :Ccents: ars 
: ¢ 15.23: 98,81 © SL +: Bedi: 41,07 :52,.99: 16: 261 
* "6609: “eos ‘D6 * “Le6oos 455931. 259260: 5 : 123 
eon > 0.0 : 151017 =: 19 : 8.21: 68.46 3:82.92: 28 ; 283 
eg eee : 6.16: 126,95 : 25 +: 2.51: 50,50 168.29: 26 : 280 
Michigan ¢ 0,0 : 65648 * B53 * 2606: SOe79 ~45%72: LD: 8d 
Fox, Bellefontaine > 2e70: 64,61 16° 4 000: 28,97 O0—ec0: g2iecr LOL 
a 7 : O,¢@ ; 49 94% 18 - °, W657: Olgoe 744,61: 20 : 61 
“. Goloma, Plainfield | 3159: 57.48 28 + 1.60: 35,91 :49,.96: 19: 69 
Finger Lakes, (Exclume +: 0,0: 69,91 54 : 1.41: 49.69 :62.89: 14: 86 
sive of Soneca Cos) 3 3,03: 72673 : 43 +: 1.640: 51.90 :65.66: 19: 78 
Arkansas (1929) : U.0 : 59,75 +: 64 : 1,49: 39,99 :57.85: 10: 107 
© eros CO 79 © 14 2: 21,28: 47.42 3:57.80: -2 : 96 


af Records for the Lirht-toxture acile were aorted into three groups: Those 
tiging no fortilizer, thego using lesa than $1) worth por cers, and those using 
$10 worth or more per acre. All tho other records for the different areas wero 
sorted in tvo groups - those using 2nd those not using fertilizer during the 
year for which the cost date were obtaincede 


MANURE. 
Extent Used 


For vineyards studied arcund Girard, Pa., only about 1 grower in 9 
applied minure to his vineyord in 19288. (table 19.) Manure was probably 
more profitably used on potatoes, tomatces, melons, asparagus, and other 
cash ereps which were extensively crown around Girard. Cf cll the areas 
studied, on the average, the least manure but the most commercial fertilizer 
was applicd to Girard vineyardse | 


Table 19. - Use cf manure on vineyards, by areas, 1928 


sPercentag 


: 7O: : : Percentage of 
: : of grape : Quantity : Value > manure used 
; Vine- : acreage : appliec : per > thet was pro- 
Area : yards : studied : per acre ; ton : duced on 
smanured: that was : manured es: at ; farms stucdicd 
_ : - Manured_: OE. 3 | 
:Percont: Perecnt : Tons : Dollars ;: Percent 
Hucsom Voliow. Neve = OUSO >: eOg 3 Jed : 5.28 : 490 
Ningorn. County, NeYs 2: 000.0 : 2405 ; B.0 : 2eol : 100.0 
Chautauqua Co.,N.¥e 3: 7O4: ave 3 Soe : pero. 99.9 
Michigan * 63.0 % Zia 3 208 : 1.84 : 9349 
North East, Pa. : 61.3: 15.5 : 7s ae S665. # ~100,0 
Finger Lakes, N.Y. : 65.5 : 135.6 : Feo : Love 9669 
Arxansns (1929) : 43.6: 12.6 : 4.6 : ino. < 68.9 
Girard, Pa. -- seoea.s 10.5 : Sel : Peels : 90.6 
Average : 6946 16.8: 408 3 2048 3 93.7 


For the year the study was made, in Arkansas, 2 farmers in 5 applied 
anure to their vineyards. In all areas, except Girerd and Arkansas, a 
mi jority of the grovers applied manure to some pert cf thoir vineyards. Cn 
the averaze for .1l areas, about 1 acre out of 5 wns manured during the yeare 
For every acre minured 2.4 acres were fertilized. Ninecre County was the 
only aean studicd where the acres of vineyard menured excceded the ceras 
fertilized. 


Tyo thirds of the gercwers applying manure to their vineyards applicd 
minure each year for 5 yoars. (table 20.) Usually only 2 part of the vine- 
yard was manured each yoar. Menure was usually produced on the farm where 
used. An exception in the Hudson Valley cecurred where 6 of the 3 growerm 
visited, purchased 291 tons of mnure for vineyard use at a cost of $5.24 
per ton. Four growers in Arkansas also bought for vineyard use, 192 tons of 
manure at $ .95 ner ton. In the cther areas studied, cver 90 percent of the 
manure used on grapes .as produced on the Parm where usede 


On the avernge, the valuc cf manure at the barn was estimated by the 
egrevers £t $2.48 per ton. (table 19.) Relatively Little monure was produced 
on most grape farms end for this reason was srebably velucd higher than it 
would be on steck farms, 


a 


Table £04 = Vineyards manured during Seyear pericd, 102461920, by areas 


; a, ee sei sPercentage 
a | nS ee a Oe ss 8s sof vineyards 
Area “0 ye vyoors |= ‘year: ra years: Oo VGC rs: 4 years 25 a manured 

pe Oey ORS NOt I eine Sid Oi 8 MO £9) 

sNumbor:Number: .Number?’ ‘Nuniber : > Number: Number: Percent 
Chautauqua Co., N.Y.? la 3: 4% Sto. 3 3 20, Zl : . 78,8 
Michigan , «& Gs “22 Oe oJ. 4 3 ¢ 33 3: 754 
Finger Lakes, N.Y. : 163: QO: 93 . 3 3 4 3: ., 96. : 66.9 
North East, Pao» > 20: 4: 2: ,2 2 = 3; B06 : 64.7 
Niagara Co., N.Ys ss: 2: pe A; 2%. go "6 = Geer 
Hudson Valley, N.Y. : 8: a Bae ag a ee Ee 
Arkansas (1925-1929); 9: 19s By Boy A £ eT. ee VAS 
Girard, Pao. a aes Bet ~ 3 - 3 oe - Le 0 
Total or avernge ‘i. oe t..,.. Out O06. eS et, Ss ee 2 . OOeT 


1/ The sum of the years vineyards were monureg was divided by the sum of the 
years vineyards were studied and the quoticnt/muitiplied by LOO, In addition 
to the 399 vineyards shown in this table for which manuring practices were 
reported for 5 years, there were inelujed 154 other vineyards for which 
practices were reported for 1 to 4 years. | | 


Cost of Use 


About two thirag of the manure applied to vineyards was handled by 
a crew qf 1 man-and 2 horses. (tHRble 21.) This was the most economical crew. 
An extra min inereased the cost of application por ton, and one horse was not 
as efficient as two. | | 


‘durse fourths-6f the manure wae hana@lod@ in wa sons and cne fourth in 
spreqders. Ina given length cf time, 1 man and & hcrsos ee ee with 
sprenders 55 percent more manure than With wagons. Tho cost of 1 man and 2 
horses ner ton of manure handled everaged $1.20 vith wagons and $ ,73 with 
sprenders. If the charge fcr the usc of spreader did not exceed the charge 
for the. use of the wagon hy $ .46 per ton, then it was more cconomical to use 
a spreader. Many ervpe growers get along without a eprecder because they have 
little manure. The uscfulness of a spreader was limited in the interplanted 
vineyards in the Hudson Valley and.in the vinoyarés cn the steep hillsides in 
the Finger Lakes. In Michigan 4A perecnt and in Chauteuqua County 15 pereent 
of the grovers who applicd manure to their vineyards use4d sprendors. 


Manure was Bares to vineyards at what the prover estimated it was 
worth, The estimated value of the manure at the barn plus the cost of hauling 
and Spreading averas Bed “65, 6? per ton. At the average rate of 4.75 tons, the 
IManure charge per acre averaged $17.43, The cost of fertilizer per acre ferti~ 
lized was only $7.58 or less than half the manure charge. Rut the fertilizer 
had to he hought whereas the manure wis lergcly urcdueet on the farm, 
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Table 21. - Average quantity of labor and cost of labor and power usod 
in «pplying a ton of manure with wagon and with spreader, by erews, 
all vineyards, 1928 1/ 


nw OE ORE ION | els OF MANURE APPLIED WI wTTH WAGON AND sites 


Crew Pe een a sprouder "©. & Total 6 or average 
Percent “3 Porcont : Percent 
lman--l horse: ¢ 602 e ss : Cee « Tee 
l-man -‘2 horses ; 4.52 : 196 : , Ba—? : 
e2°-men -(2 horses 3 Se ee : 4eb e 4 Ah eee a 
Other crews ‘ Oe a : 1,0 Be? een 
age ‘All crews : 7963 . ee pee LOO gee a 


“WUNURE LPrctED | PER ORE 


SF wt PODS eg rudy One. : ope 
1 man ~ 1 horse : beGta % : ~ : 384 
1 man - ‘ horses a &e8B5. | : D209 - : 4.90 
2 men - 2 horses s 4,864 — : 4608 7 4077 
Other erews : tela : 3902 : 4.08 © 
All crews 3:3 4974 480 eT Was 
MAN LiBOR PER TON OF MANURE 
: Hours : Tours : Hours 
“Lomn-~- 1 horse : 2.5 3 lo. : Leo 
lL man = 2 horses ee 1.4% . 4 2O 62 : lee 
e men ~ 2 horses ; Ziel: : Ieee 2 19 
Other crews : Lee : 1.8 : Eel 
All erews ; 1.7 Be de a0 * 3 gS 
OOST PER TON OF MAN LABOR AND HORSE WORK 
: Doliers . : — Dollars : ~ Dellars = ° 
l man - 1 horse : 2.92 : me — © ie 
1 mon ~- 2 horses : 1.20) Me OTS ie ee AOE 
2mcn - 2 horses : ete : 0.84 3 Pee alas 
‘Other crews ; 2/ 1.4% : Bf 147 2. Bf 1.55 
All crews: : 7 : 


L/ Data for Arknnsas are for the vear 1929, | 
2/-Includes a small cost for some use .of truck and . tractor. 
3/ Includes’ a small cost for’ some usc of tractor, 
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"To measure the quantity of manure ‘applied per acre, the total tons 
applied Were divided by. the, total acres’in vineyard, including both the acres 
manured and not mamred. According to this measure there were 60 vineyards, 
or ll percent, on which the average quantity of.manure per acre. amounted to. 
3 tons or more.’ For’ those vineyards which received the most manure, the 
average cost per ton of grapes excceded the cost for vineyards that received 
no manure by $9.69 per ton, an increased cost of 27 percent. The return 
per hour of labor averaged 23 eonts for Vineyards thnt received no manure 
compared with 11 cents for vineyards receiving 3 tons ‘or more of manure. For 
cach of the 11 areas or soil types given in table 22, tho group of vineyards 
treated with Little or no manure had the Lowest eee costs DOr vou of - 
grapes and the highest returns her hour of La DOr. 


As has’ been shown, the forti@ity practice in a given ycoar tends to 
be the one usually followed ohn that farm.: For this reason, all of the manure 
and fertilizer used during the yoor were ‘included in the cost. 


Probably ue vineysrds’ not manured’ tended to be on somewhat revyter 
land then the’ manured’ vincoyarés. The value of the lnnd avernged $146 par 
acre for the hon-manured vineyards end $114 for the vineyards that reccived 
the most manure. - The tondency would be to keep more livestock on the farms 
not so! well adepted to fruit.: 


MECeet: on Grape Yields 


[For oll areas aint apenas: growers who did not apply manure, did 
apply large applications of commercial fertilizers, amounting on the average 
to 22 pounds of nitrogen per acre. (table 23.) hrowers using the most manure 
used the least fertilizer, an ere of but 6.5 pounds of nitrogen per ctre. 


For those vineyards where li thle or no- commercirl ere was used, 
an application of: 3 tons or more of manure per ccre increased the yield about 
6 percent. Out of 271 vineyaFds fertilized and manured approximately the 
same in 1927 as in 1928, there were only 9 vineyards which received rele tively 
heavy applications of: Soh mMahure and fertilizer. The-applications on these 
9 vineyards avernged 5.67 tons of munure per acré and 19.8 peunds of nitrogen 
in the form of commercial-fertilizer, The average yicld for these 9 vine- | 
yards was 16 percent above the ecverage. The yields for the 64 vineyards 
recciving no menure and 30.4 pounds of nitrogen in commercial fertilizers, 
were 9.percent above the averare. | 


COVER CROPS 
Extent of Use 


‘The vicinity of Girard, Pa., vas thé only area studiéd where most of. 
the vineyard acreage was secded to cover erops in 1928. Seventy-six percent 
of the Girard acreage was~+thus seeded. (table 24.) | 


‘In the North East, Paes, and Michigan areas, aheut 3 acres out of 19 
were seeded to cover erops in 1928; in the Chautauqua Co., N.Y., Arkansas, | 
and ‘the Hudson Valley areas about 2 5 aeres out of 10 were secded. Little seed- 
ing of cover crops was done in the Finger Lakes aron, and no seceding was dene 
in 1928 on the 20 vineyards studied in Niagare County, N. Y. 
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Table 28. -— Relation of quantity of manure used per acre of vineyard to 
_avere ipe yields, costs, and return per hour of labor, by areas 
| ° Cost of Cost of growing: Re- ; 


1928 


Arca and sAverage :Grape :fortilizor,:@cpes foxclud-: turn : Vine- 
SpoObLCaG ron -quantity :yields:manure and ; arora ; per ; yards 
of manure Of Monure?; per <.¢OVer crop < Per: 3. Per : hour : 


eaere : ton 1/:lnbor : 


(tons per acre) speruacre ¢ OCro: sper acre’; 
aS STAIR, ESE PLE EET TP A TAT EIT ELT OTE 


Chaoute.uqua Coe, N.Y.: Tons : Tons ¢: Dollars :Dollars:Dollars:Cents :Number 
Lakes Plain soils : : 3 pg ee ges : : 
No manure >; 0.0 15907 : 6.02 > 74.16 + 37.5% : 16 : 1? 
Less than 1,0 - ~ ~6oL * 1200-3 6607  VL~ebo 45502 : bine 31 
1.0 to 2,99 > deeGe. Let 33 2eek0 : 83,85 : 49.10 : -l ; 24 
3e0 and over © 4,19 ‘1.72 2 16,02 > 80.98 : 46.96 ; -5 : 13 
Hill soils : ° : . * ‘ ° 
. Lasscthan 1.9 : e826 6:2 1,39: 3 984 ¢ 68.47 : 49,33 : 6 3 16 
1.0 and over  1geo ¢ieoo S$ <Ligoo ¢ 72.88 : 53.95 : —8B ; 13 
Girard, Pa. : : : : ; : : 
No manure > 9,0 £5 2046 3: 15.24 ; 88,96 : 36.12 ; 35 : 17 
Manure *. eo s Geno 3 19,89 * 86.78 : 38,94 : Se ; 5 
North East, Pae : ; : ; : : : 
Lake Plein soils : : 2° : is : : 
No manure ; 0,0 : 2648 : 10,80 - 82.63 : 33,29 : 25 : 22 
Less than Lyd : e005 : £2.09 : 13,00 * 87,01 : €1,55.: 2 3 20 
1.0 cnd over * peoe ~ “eo: 2. 2A650 291.25 3: 45,31 : 6 - 13 
Hill soils $ : : : , : : 
Less than 1.0 : 0&0 ;. doe: 700 © 57.71 1: 37.959 3; 24 ; 12 
1.0 and over ; 1.91 ¢ 1.64 : 14,91 e UMTS OO oy 3heaa s a 8 
Michigan : : : 3 ; : : 
Loam soils : : : ‘ os . ' 
Less than 1,0 : oe rh 2ei4-s 539: * Bere: $ 2Oe07-s. 2D. & lier 
1.0 and over - 2466 ar Oe 9,32 © USe04 teOOele:s 2k 27 
Sandy soils 2 , : : $ : : : 
No manure > 9,0 > 1,70 : 299 > 50.08 : 29.42 s; 28 ; 20 
Manurc: : e76 - soo: 8 594 eo DOgoa Coos lOre, abs = QO 
Arkansas (1929) : oO : : : : ' = 
No manure “ORO > 1,39 » 1.27 - 55.94 : 40.28 : 12 : 44 
Manure 1007 : 1.44 2 4484 > 63.69 : 44.22 : 4 34. 
Hudson Velley, N.Y. : f +» 3% : : va 
No manure 5 060 > 2073 1: 13.91 :1288.37 : 46.97: 30 : 14 
Manure ; 1.20 9 2626 3 14,15 7133.89 +: 59.19 : 25 : 21 
Niagara Co., N.Y. : : : : ~ : : : 
No manure ; O20 > Beeld ; O,.0 * 616015 ¢ 2oeGu 3. 188 9 
Manure -  O60c © 1.84 : 15.94 < 77gD9 @ Geeek ¢ BO 3 11 
Ringer Lakes, N.Y. : : : : : : : 
No manure . <O0 S1e%4: 2 1665 : 67,60 : 38,84 ; 23 : 39 
Less than 1,0 : 260 ¢ 1ece : 4,95 * G95 Ff OO,eo s she & 26 
1.0 to 2.99 © 1.668 : 1.56: ° 8.82 : 73,19 : 46.828 : 15 : 3&0 
4,0 and over - 4419 1975s. LOoeoo > 79,51 : 45.89 ;: 18 : 18 
All areas | : : : 7 - ; os Su : 
No manure Oe0 pam so ae 5.29 - 68.52 : 35.46 : 23 : 214 
Less than 1,0 e0n 4“ 1.67 7.09 - 69,95 ;: 41.93 : 10 135 
LO. to: 2,99 Let * Levo Lis LlO : 78,50 : 44,93 : 9 140 
4eg6O0 <3 16.60 er Bes5S 2 45,19: 22 60 


3.0 and over 


Avere.ges worked 


ss 


through totals. 
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Table 23e-Relation of quentity of manure applicd to yields of Concord grapes, 
per sere, 1927 and 1928 1/ 


ALL VINEYARDS , 


:Average:Avernge quantity of : +: Concord : Yield 
:quanti-:plent food in com= : ¢ -yhetds:, > Telas- 
Manure applied :ty of :mercinl fertilizer :Vine~ : average : tives, 
in 192" and 1928 smanure : applied per ed per acre ae rey acre se~year 
(tons per acre) : por : © :Phos- ; ee saverage 
: acre :Nitro=:phoric: Pot- : : : >1927-1928 
eee cos OMe. S CMC SOS Most: Selo. tae oeeN: . 
| i : Tons ;:Pounds:Pounds:Pounds: Numbor : Tons : Tons : Percent 
- @ e ° ° ® ° e e 
No manure ¢ G20” = 22.0 2 26.1. 2 Lee. + 89° 1468: 2.28: 103 
Under 1.60 | ; Oso7.. 3. 1008 to 24el ¢. Sel +, 65. + 1.43 4 12268. 99 
eo “tor 59  § Ue60 2 hSs0 310s: 42.32 67 + 1656 = Ieee: 99 
3.0 and over °° 4,95 : 669 4.0 30 : 1.48 : 2,05 : 101 
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SO eo 
ep se 
oo aa 
e 
6 


Average or total +: 1.22 : 1509 : 1Se8 : Qe0: BYE : 1649 : 1699 2 LOO 


-§ 25 ; L474 : eer 4 » 94 


No manure) 


eo @@ 
ee oo €8@ 
ee 08 

e 


3 DSO 040 640-2 (0,0 
Inder 1.0 Seo 7 bee Salaso ¢. OS 9s 129 4 Ja4l. 2 1.768 3 97 
boOs tere. Co Wefl, & “ee s- Bess: BOs: “SS bbe s 16a. 95: 
oeO and over $ 4064 : 9.6 O60 = “O20. % #21 + DBeoe: 1597 : 100 
Avertge or total : 1.62 : 3.0 :- 5.3 ° 0.9:-; 110 : 1.48: 1,64: 96 
2 ‘ Mg ee Oe, 


No manure © 9,0 


ONe4 3 St, Deed § 
‘Under 1,0 : 0.56 : 24.6 ; 31.3 : 12.6; 40 ; 1.46 1.96 1095 
Le tO 269 (1.65 Zee 16.7 Sel £8 1.42 ; 1.93 105 
4.0 and over 2 D967 19.8 15.9 17,0 9 Bel Beal 116 


TSE: 1.54: 210 2 107 


ay: Includes ench vineyard in all areas except Arkansas that reeeived approxi~ 
mately the same manure and fertilizer treatment during both years, 1927 and 1928. 


2/ The yield of each Concord vineyard 6 yenrrs old or older was expressed as a 
percentage of the averege yield for the aren. or soil type in which the vineyard 
was located. The averege yield was cxpressed as 100. To obtain the yield — 
relatives shown in this table, the relatives for Sach Vanevere vere weighted by 
acreagee | 


3/ Refers to nitrogen in cemmercial fertilizers, 


ek. 


Mony vineyards are secded every year. Of ell vineyards in all areas 
that were seeded for one or more years during the ae Beer eee 41 per~ 
cent were secded each of the 5 yerrs,. ° 


Teble 24, = Vineyerds seeded to cover crops during seat period, 
ige4-]928, by areas 


‘Percentage of:Percentage 


. : vineyards $=: of 
: Vineyards soeded to cover crops ~; seeded to : vineyard 
cover crops : acreage 
Area . # ce : : ‘ oe: > seceded to 
O:1 :28 :;: 38 :4 +: 5 45«year: : cover 
:year;year:years;years:ycars:yeersiperiod; In : crops 
Si OUCAN. Osean oO. fp ado- fin ein S in 1928 


'1924— +1926 


:Num;Num-:Num~ :Num- iNum» :Num : fPor-: Per- : Per= 
sber :ber tber ¢her {ber s:ber : eent : cent : cent 

. é ° ° e e e ry ° 
Girard, Pas Oe Oos* Oa og Ee a Oe VOGO = 76.0 
North East, Pa, pete Sa DO: Se ae OS OO 27D 
Michigan ool Be. GS. a A 2 OB eRe 2 Be oO 30,8 
Chautauqua Co., N es BA: b> Y #29 2 4&4 218 «+ Sb.7 + 2169 2 2155 
Arkansas 2/ ee a a a 8 : 32,0: 25,6: 18.6 
Hudson. Valleys Nav. ¢ole@. 23 Lo=. 2 % 2.4 2 4 AOsS 2 196s 6196 
Nip esr CO... ey. See ee 8 ee Ns Oe ORO ere, 
Finger Lakes, N.Y. : 61: 4: 4 De AE Bice Wie Ogee CO), Opes 300 
DOUG DOr Vere eee. 109 fcc oe 295,.* os ee a 8 Oo Os PA, bus Roel 


1/ The sun of the ye years vineyards were secded to cover crops was divided hy the 
sum.of the years vineynrds were studied and the quotient was multiplied by 100. 
In addition to the 308 vineyards shown in this teble for which cover crop data 
were reported for 5 years, there were included 246 other vineyards for which 
cover crop data were reported for 1 to 4 years. 

af Data for Arkansas are for the year 1929 and for the 5-year period 1925~1929, 


Kinds Used 


For ell vineyards studied, rye clone vas used as 4 cover crop on 45 


percent, and ryc mixed with other seeds on 15 percent of the total acreage seeded 
(table 25.) Thirteen different kinds of cover crops were used in the vineyerds 
studied. Next to rye, the most importent crops were rape, vetch, and oats. 


Buckwheat was the most importent cover crop in the Hudson Valley and in the 
Finger Lekes areas, 


dete , ’ 

Mony growers consider rye satisfactory as gq cover ecrsp,. In the spring, 
rye competes with the grapevines for moisture and plent food, and is difficult 
to subdue if left tmo long, thereforc, it should be turned under early. 


The majority of the growers in all of the areas studied, 
depend upon weeds for cover crops. 


except Girard, 


Toble 85, 


1 
> | 
| 
| 
| 


ee ae ae ee a 


Cover crop 


Rye 
Rye and vetch . 
Rye and oats 
Rye, oats, and 
buckwheat: 
Rye and rane 
Ryc alone, or in 
combination 
Rape 
Rape and clover 
Vetch 
Vetch and 
Veten 


when t 
and oats 


Vetch, oats, and wheat 


Oats - 
Oats and buckwhent 


Millet 
Millet and buckwheat 
Bucky wheat 

Whent 


Covpens 

Crimson clover 
Clover 

Clover and turnips | 
Turnips 

Sudan grass and enane 


Total 
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-~ Kind of cover crops used on vineyards 
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end the relative 
importance of each, by areas, 1928 


- Percenter ‘ge ‘of totel acreage of cover erops in vineyards 
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- Dates and Cost of Secding 
‘In 1928, a majority of the vineyard acreage secded in Chautauqua Co., 


N.Y., and in Erie Co., Pa., was seeded the first. week ih August. (table 26.) 
Michigan growers did 49.4 percent of their seceding the first weck in August, 


“Boble 26. « Date of seeding cover crops by areas, 1928 1/ 


: Percentage of: cover-crep acreage that was seeded in 
Nee : : indicated treek : = 
; : - 4 Girard and; Finger ;Chautauqua 
: Michigoa : Arkansas :North East,: Lakes, : County, 
: = - 2 ANS a Nig i 


Month : . Week 


: + Percent ; Pereent ~-: Pereent : Percent : Percent 
Caer ae _#& a | ; ae $ 
June sp:lst =; : : : t 
e ; send. t Bel 3 : £0.8 ; 
: 3rd : : : “se : $ 
. 7 > 4th 3: > 14,6 a : | : 
July - > :ist : : 697 oe : e.8 ; 
| | > Ond : , : s 7 9.8 : 
Brads: Lgl, “<4 | 8 > 3.9 6: 
a {ooh (+ [eee 7 “s 16.6 : 1507 :} 
August : :Ist 3 .49,4 : 3 58,1 : OSee ££ £Yesi 
. ; :8nd +: 213 : s fig? 10.8 : 8.4. 
3rd 262 3 3 Oe ee ‘ 14.3 
eae : 4th : 6.5 3 < : Lie? 3 : Set 
September : list : : 29.2 : yo : : 
. > 92nd. 2 2 1059s ee 3. ot 1.8 
3rd ; : Led : : ; 
| >: .4th : : : 464 : ' : : 
@ctober” : lst: 168 (3 22,46 is : “ : 
: : :Pnd ¢ a ee _ : 
- :Srd 3 Aas eH? . : : 
> :4th 4 a : . ‘g : : 
Total Ce , Oe > 190,0- i 130.0 <:° 169,0 : 100.0 


1/ Data not evailnable for Huds»n Vakley, N.Y. in Niaecra County, N.Y., no 


cover crops were sceded on the 29 vineyards studied in 1328, 


Writing on Michigan conditions, Dr. Partridge says that if the covor 
crop is to make any considerable growth it should be sown before the 10th of 
August. The cover crop should usunlly be sown about the lat cf August but 
should be planted carlier in the summer when the grape crop is scanty and 
moisture is abundante. It should be planted later when the grope crop is ex~ 
cessive and moisture is scanty. 5/ 


o/ Partridge, N.L. Cultural Methods in the 3earing Vineyard. Michigan 
Agricultural Experiment Station, Circular Bulletin No. 128, 1950. 
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MO the average 49 pounds of rye were used per acre. The cost of the 
rye sced averazcd $1.09 per acre. The rate of seccing and cost of sced for 
@ther Important Cover Crops GrG Ziven in ibLle.27. MWe coverings Cost. per ccre 
of mon labor and horse work used in rpplying cover crop seed varied from $ .74 
for the Girard, Pa.. vineyards to $1.51 for the Hudson Vr lley vineyards. 
(table 28,) 


The yon e amount of min lebor Pequircd: Ber £ere. vy ried Troma. hour 
in Michigcn to 2 hours in the Hudson Valley. In applying the seed the most come 
mon crew uscd was 1 man and 2 horsos. It took such a ercw an «avercge of 1 hour 
at a cost of 84 cents per acre. The totnl cost of cover crop was relatively 
small. The secd end cost of application averngced about $2 per acre. 


Table: 27.—5 —~ Avcraece quantity and cost of ee en ae per acre OL 


vineyard, by kind of cover crop,, 1928 1 


oe ; : : Price ; Cost of 
Kind of cover ‘Vinoverds: Quantity of scod + por : sced 

crop : Som een i DUST 4. su sDer OCre 

: Numbor : Pounds : Bushels : Dollers  : Dollars 
Rye : 67 : “9 : soo = 1626 ‘ 1.09 
Rye and vetch 2/ 8 - ‘ gO0) 3 lige? os 1402 
Aats : eZ : 38 : beiko. <3 gO ; 063 
Buckwheat : IZ : Do : Lele : 1.44 : 1, & 
Cats and buckwheat : 3 -3/ BO : 297 291 : 288 
Whea t : 6 : De ‘ 86 3 1.59 : LigcO 
Rape 7 8 ; el4 3 4.09 : en? 
Villet : 7 : 26 ‘ sol. 4 BeOS : 1,19 
qo Peas : 4, : 11 ; 69 2 &:¢ 17 : aro 
etch : a : 8 ; elt 3 9662 ; 1.99 


- Arkansas 192 


VaNnt ep ee - =O Cue nh. 2s W 4 ) N Clue wk Y @ 

Quantiti f vetch and rye were not reported separctel 

=) For each of two of tho vineyards, 18 pounds of oats and 18 pounds of 
buckwheat were scended pcr acre. 


Table 28. — Avercge quantity and cost of labor and power to seed an 
nere of vineyurd to cover _crons, by arcas, 1928 


: . : -"COSt Cr man 
-Vime=- < .@uanility per sere: Cost per hour. + labor end 
Area “Vords: — Mam ; Horse : Mien : Horse +: horse work 
: eb Om>  -§ AvOrK er Or... 5 aor : er acre 
‘Taher: “Hours. <~PHouies : Conts : Cents : Doeltlars 
Girard, Pa. e “ROG del, ‘& “Oe? .¢ 4es0 4 -2igO> 5. 1/0574 
Michigan : Bo... Le ' Le s 43,1 <2 190.2 ; o78 
Arkansas (1929) ¢ SO Tso. ‘&. Bee. -% “2oco. + Jom). & ay “ve 
Fineocr Takes. Neye ae > Je ; ov > 45.6 : 13.7 :. 090 
Chautauqua Co., N.Y.: Boe. eo : ig. S Diet: %: 1660: -< dipade0s 
North East, Pa. > SO: le : 14 %: 50,2 ¢ 22.5 : If 1.09 
Hudson Valley, N.Y. : ae Ca oe oe, ; 08,0 : 29,4 ;: Jo 
Roteivor verse ¢ lot: SinO) 3 SOL Geo t NO62) ser oe 


i/ Includes some cost for use of tractor. 
2/ Includes some cost for use of tractor, truck, and automobile. 
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HiLoct on Grape Yields 


Vineysrds seeded to cover crops for 5 consecutive years, 1924-1928, 
yielded in 1928 8 percent more than neighboring vineyerds Which had not 
been seeded to cover crops during the 5d-ycar period. (table 29. ) The 
4—year average yields (1924-1927) for vineyards sceded to cover crops in 
each of the 5 yorers was 3 percent greater then oe Roighboring vineyards 
not seeded. 


Table 29. ~- Relation of the use of cover crops to Concord yields 
on vineyards for which cover crop practices were reported 
during S-year poriod, 1924-19238 1/ 


years that vineyard : : _ 
vas seeded during : Relstive Concord yields 2/ 
S-year period, 1924-1928 : Vineyards | 
(Number ) : 1924-1927 : 1928 
* Number : Pereent : Percent 
None : 159 : 97 : 97 
A eee e ate ‘ 54 : 91 . 99 
5 to 4 : 3¢ : LO” : LOO 
is) 4 61 : 106 ; 105 
Total or average : 308 : 100 : 100 


1/ The vineyards studied in arkansas were for “the omyeer period 1925-1929, 
ey, Aversges yleld per acre of vineyard receiving indicated cover-crop treat- 
ment divided by averege yield of cll vineyards. 


INCREASE IN FERTILIZING PRACTICES, 1908- 1928 


An Cxporimcntal vineyard Laboratory Woes Cet Dbished ct. Fredonia, 
Nets 18 LIO0, in .charve of i. We Glediain, end the: first work done by the 
staff was to intcrview 482 growers in haut que County coneerning their 
Vineyard practices cnd problems, 


For the vineyerds studicd, the proportion of growers using manure was 
about the same in 1908 as ‘in 1928, 79 and 75 percent, respectively. (table 30. 
The proportion. of growers using rertillizer hed ineressed “during the: 20 years, 
5O percent more growers hniving applied fertilizer to their vinevards in 1928 
than in 1998, There was also a large inerease in the practice of seeding 
vineyards to cover crops. Out of 100 vineyards, 14 vineyards in 1908 and 
ae Vineyards in 1928 were secded.e 


Table 30. = Compnrison of fertilizing practiccs on 482 vineyards studied 

in 1908 with 114 vineyords, studicod in 1928. Chautauqua County, N.Y. 1 
:Percentage of vineyards that were treated:Increase or 

Kind of : L908 : 1928 :dcecrease from 


treatment (482 vineyards} : (114 vineyards -1908 to 1928 
: Percent : Percent : Percent 
Commercial fertilizer: 57 : 48 : + 30 
Manure : : 19 $ -~ 5 
Cover crop : : Be : + 57 


1/ The study in 1908 was made - F. E. Glaéwin. Data contained in unpublished 
report cntitled The Grape Survey of Chautauque APCOe 
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TOTAL FERTILITY COSTS AND RETURNS 


For all vineyards etudied, the cost rer acre for fertilizer, mamure, 
and wover crops seeded averaged 38,01. (table 31.) The average fertility 
cost per acre was lowest for Arkansas (33.19) and highest for Girard ($15.75). 


Materials - manure, fertilizer, und seed - amounted to $5.79 per acre 
which was equal to 72 percent of the fertility cost (table 38); 25 nercent 
of the fertility cost was for applying the materials and 3 percent was for 
INvVercst On Costs. | 


Of the total cost of growing srapes up to picking time, fertility 
costs were’ Ligl B reent, Varyine trom O.6 percent for arkansas to 17.9 per= 
cent for Girard. Relatively littlc time (less than 4 porcent of all the 
time speat growing erapes oxcluding harvesting and marketing) was spent in 
applying manurc, rortilizer, and cover-crop seed. 


Table 31. - Avernge cost per cere of vineverd for fertilizing, 
MAnUrIiNg, ond Gcedine to cover crops, and proportion. these costs 
are Of che’ toe) cost of growine erapes, by arcas, 1926 


fot OSES * SA VED SIAR Rey PIE IM 


¢ Man lnbor spent in 


: :___Fertility costs _: fertility practices 
: : "sPorcentage Of :Percentage of 
Areh : Vaine- + Potal.+*total cost .of % Total. stctal Lobor for 
s yords :per acre: growing grapes:neor acre: growing grapes 
. . - (excluding : : (excluding pick- 
: ; * Dighine 2nd. : ing and market- 
Ys, teal nce iia ; marketing : : 
“:; Number: Dollars: Porcent : ours Percent 
Arkansas (1929) a eee Be : 1.9 : 2 ok 
Michigan : de. Dele ; 8.8 3 eb - = OeS 
Pimeer Lakes, Neve Se 226 +: =,69 2 Be ¢ Ae: % Sel 
Naeara: (CO~5. Ne Vs : poe os Posame 11.3 ; Bee. 4Ael 
Chautauqua Coe, NeYs : Lat : 8 e47 ; 11d : 2eS 5 4,435 
NOR Ghiades by. Por : co & Meee: 16.0 | Ped § 4,4 
PO SOn VeGeLe ys Navy: = Oo, ¢. JAC: -¢ 10.6 : Ave): 8 Beek 
Girard, Poe a 1 ee 17.9 : tS ae Ae 
All areas sett DO. _. BeOl. s Lig. Se 395 


Igo of. tite Licemcas the recur per Jour of loner spent. On ora pes 
was higher for vineynrds having a fertility expense below average than it 
was for those vineyards having a fertility expense above averrge. (treble 33.) 
On the avercse, it cost more to preduce a. ton of grapes in those vineysrds 
where more than the averieo smcunt ws“spent for Tertility. Whe averege “of 
nll areas showed that an increase cf $20.59 per acre in total production 
costs (including picking and morketing) was associated with an increase in 
Vicis). Of “oni Osi? of 2 tony Under such conditions, <ropes- Gould have>to 
sell for over $190 por ton for the increased yield to pny for the increase 
1 prodiics1 OM *COStS 
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Table 32. - Average cost per acre for seeding cover crops and applying 
Menure ond Tormvilizer, by ancas, 1923 


— —_ :O™”~”~”:C:C GE: : Interest 

Area ; Mon : Horse ; “Motor  ; equip~: Ma= :;: on $: Total 
: Labor ; work ; truck +: mont _:terials: costs ; cvst 

WDCLTGES Dotlars: Dollars: «Doliars:; Dollars; Dollars: poltars 
Arkansas (1929) 2 0.05 3 1.32 : 0.08 ¢$ 0.09 : 2.13 ¢ 0,09 : 3.19 
Michigan : 069: ob4- 3 e002 : scot <Geoo. 2 018 : 5.18 
Finger Bakes, N.Y. : 1.10: .65: Ol $ 488 : 348: 417: 569. 
Niagn a COe, Neg ; aot gO. 2 Pang ° goo s Bigoe : Pyare a pene 
ChsuTaugua Coe. Neve? 16d. -s e783 Pes : wae. 3. D7: eed : 8,47 
North Hast, Pas 2 gt eT: COORG SIs RS 20 
Hudson Valley, N.Y. : 2.09: .72 : «1S +: 626 :10.45 : £4.41 114,05 
Girard, Ps. + dels 00!) Lt Bt 1: oh OOo 
Average 31.03 | 064 : 602.5 A eer ec& 3 8,01 


ine COst Gh manure, cover crops, Avid. commercial fertilizer applied 
during the year was oll charged to the yearts cost of growing grapes. This 
method was used since, in the case cof most of those studied, each vineyard 
received about the same fertility trectment each year during a period of 95 
years. Of those reporting for 5 years, 59 percent of the growers cither 
used Fort liner on their Vineyards every year oO” dia not.use 1t-at all dur- 
ing the O-year pericd, 71 percont either seeded their vineyerds to a cover 
crop every year or not at all, and 72 porcent either applied manure every 
year or not at all. ‘The fertility practice in a given year tends to be the 


One Usually “FoLioved On thet Tim, 


Most grovers who spent more than the everage of the community for 
fertisvity also did mcre spraying, pruning, tiliage, ete. This relationship 
Was..true for 10 of the 11 arens listed in treble 33. An incrense of $10,59 
per acre in fortility costs was cn an average accampanied by aon increase of 
£7.63 per acre in other erowing costs. 


It is casy to spend. Success, however, depends upen getting back 
more than is spent. Some growers are not spending enough for fertility but 
many growers are spending more for fertility on their vineyurds than the 
increase in yields is worth. Since some vineyards respend more readily than 
others to fertilizers, only a careful study cf the behevicr of vines under 
different conditions will enable a grower to supply his vineyard with plant 
food in the most economical way. 


TILLAGE PRACTICES AND COSTS 
Tilblaee is siniverselly oractiecd by .reasc prowers, During the yeor 


of this study, only 3 of the 548 growcors interviewed did not till all of 
their vineyards. When a2 vineyard is not tilled it is practically abandoned. 
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4.0. 
Cost of Tillins Vineyrrds 


For the vineyerds studied, the averege cost of tillage amounted to 
about one fifth of the total cost of growing grapes, picking and mirket- 
ing not included. The ratio of tillage costs to total growing costs waried ' 
in the different arenas from an averrge of 27 percent in the Niagara.Co., 
N.Y., and Finecr Lakes, N.Y., arcas to 14 percent in the Girard, Pa., and 
Arkansas arcease 


An avernge of 17.6 hours of man labcr were spent in tillage work 
which was 28 percent of the totel lnbor used in growing grapes, picking and 
marketing nét included. (table 34.) The equivalent of one horse for 18.5 
hours of horse work and one tractor for 2.2 hours of tractor work were used 
per acre of vincyard to draw tillage tools. This tillage work amounted to 
over 60 percent cf the total horse hours and to 92 percent cf the tractor 
hours used in growing grapes. Tillage work with tractor power was greatest 
in Pennsylvania, and in Niegara Co., and Chautauqua Co., N.Y. 


Table 34. - Aver-ge amount of man labor and power used in tilling 
Ni an acre of vineyard, by areas, 1928 


Porcentage that tillage 


: Man : Horse : Tractor: hours were of total hours . 
LCD : Jaber << werk : work : used in growing grapes Ly, 
: : a > Men : Horse ; Tractor 
> Hours : Hours : Hours : Percent: Percent: Porcent 
Girard, Pa. 2: bier. 2 Cee. 3 34 : 1963: Oled ; Slel 
Michigan e 260 <* 14.8 : O04 : 26035 : 596d : 89,3 
North East, Poe * Lowe -< 12.5 ; 4.5 3 AS Peo tee DORo 938 
Arkansas (1929) 96.7 G7, s tek ¢. Toye. Sae5 ¢ je7e7 
Niagera Co., N.Y. > 16.4 ; LZee 3 309 3 Davee. 3 DBed ? 98 .4 
ChauteuquaCoOw,Neys. 2 2639 = 22.9: 209 : 30.8: 65.8: 94,5 
Finger Lakes, N.Y. . gees 24:05 ¢ P62 2866: TO et : 9264 
Hudson Valley, N.Y.2/: 45.9 : 36.4 : Heo 2... $008. ¢. 7oel ts S857 
Avern fo ae ome Loe: a ee: Ble oes 63.5 : 9200 


i/ Hervesting and marketing not included. 
e/ The tan lnbor and pover charged to crops interplentcd in vineyard are not 
ineluded, Tho vineyard's share of man Labor and pover hore reported rep e- 
sunted 68.6 percent cof the totel amount of man lsbor and power. 


The avernge cost of tilling vincyards was about $15 per acre and 
veriod in the different areas from nn average of $8.67 in Arkansas to $36.15 
in the Hudson Valley. (table 35.) | | | 


In most of the arous, the cost cf man labor amounted to approximnitcly 
one half and the cost of horse and tractor Work to about one third of the 
total tillage cost. For all arens, the avercge cost of using horse- and 
treetor-drewn tillage tools amcunted to 31.97 per acre, whieh was cqual to 


48 pareent of the ecmbined cost cf horse ond tractor work. 


41. 


Table--35. ~ Cost of tilling an acre of vineyard, by arens, 1928 


: : re : ~ percentage thet 
: : Uo elt ieee. : :tillage costs 
Area pion. <@Herse 2 Or ¢ /pee Shrter-¢Total :were of total 
: Lenore WOrk 2 Work 2VOels. 2 est :cost of grow- 
: : sointia : i tn nt epes 2 
‘Dollss:Doliss:Dollss:Dolls.: :Dolle.:Dolis.: Percent 
Arkansas (1929) s 20S: 2e6o: Ladds C268: (sl? 2 26,67: 14.4 
Michigan S (Beoot- 3,08 gor lor .woo 2 Bosal Vet 
Girard, Pa. S (eee? ULE OeleCs: “190s oO Loae7: 14.2 
North East, Pa. . © VelG: Sells 2.605! 2425: «260 2 Ldso9% 19.5 
Choutauqua Cos, Maks. ¢ Q9s69: 4025: 2.01: 2.56° 2.54 : 18.49: 2467 
Finger Lakes, se > LOG: 4,90: 25% Vezot 00 2 leéscs: 26.6 
Niagara Co., N.° © 8675: 20872 2.689: 4.39: 404 : 18.80: 27 20 
Hudson Valley Nev. Oy DEEP lee JOG Lh... sO oe. Oeles JO % belo: 27 4 
Avernge : 7,89; 3,69: 1,49: O7s 260 3 15449: Cl e&X 


1/ Includes a small misecellancous cost for the "eeinlowing erees: Michigan, 1 
cent; Girard, Pa., 2 cents: North East, Pa., 5 cents; Finger Lakes, N.Y., 5 cents 
e/ Herros ting and morketing not ine Geen. 

3/ Costs charged to — interplanted in vineyard are net included. Phe vine- 
yard'ts ‘ao represented 68.6 percent of the total tillage cost. 


There Was a wide verintion among the areas in the kind of power used in 
Tiliace Works Of the Total Hours Gf main lopor used in. tiliaee work, over one 
half in Arkansas and 90 porcent in the Hudson Valley represented time spent 
with implements drawn by one horse or cne mule. (table 36.) In the Chautauqua- 
PLS Gln, “about one Titth- of the wen 1epor spent in ti1ligne vilecyaras repre= 
sented work with one horse. Pra aa AL. Gi tae ser k with one horse in this 


area was “horse hoeing." 


Table 36. - Proportionate ameunt cf man inbor spent in tillage work 
Wath Indieeted. numser of horses “nd treevor, Py orcas, 1926 


: : : More : : 
Area : L : ra o Vi 2 os ae Or 4 Tetad. 

; horse : Jbecs.  t2horcce. 3 : 
s; Percent : Fercent : Percent : Percent : Percent 
Chautauqua Coe, N.Y.: 15.6 ; Sogo : Cs 4 Les / LO0,0 
North Eest, Pre % Bee7 © 40.2 : G40: 4 Ole. = 100,09 
Gimeed.. Pals 2 -2O46 ¢ OOO : OgO: 3 Doe 3 10040 
Wiehdean e “S160 + Oo40 : Oe. 3 aS 3 LOOSO 
Nia eer row 4 Nes > 4261 :.° gee : Oe. 3 ol. : 100.9 
Finger Lakes, N.Y. : 04.6 - JOO : Oe. 3 Seo 3 100.0 
Arkansas (192 9) SS - 35.0 : Seo t 8.8 ; 10050 
mudson Valkey, Nive 4. S069. 6.6 : 0.0 3 Zed 3 190.0 
All areas < 996 ¢ > 44,4 : Ogee. ¢ Lig: 3 1LO0C.0 
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The Michigan growers interviewed used tractors very little in 1928. 
Most of their plowing and disking was dcne with 2-horse tenms. Most of the 
Michigan vineyards Vere on soils that are easily worked. The custom in the 
Hudson Valley of intérplanting currants between the rows of grape vines is 
the chief rensen why 1 horse (rather than 2 horses or a tractor) is used for 
tillage work. : 


There was. also cons ideravle. variation Omones the ditierony areas an the 
use of different tillage tools. In the Finger Lakes crea, over helf of the 
man hours used in tilling vineyards were spent in plowing whereas in Pennsyl- 
vania only 12 percent of the tillage work was for plowing. (table 37.) ‘The 
Pennsylvania growers spent a much larger proportion of their time disking and 
horrowing. Cultivators were used very little in vineyards, except by the 
growers in the Hudson Valley and Cheutauqua County areas. Horse hoes were 
generally used in each of the areas, except Hudson Valley. Hand work, such 
as hoeing and mowing, was done in ll the areas and variod from 16 percent 
of the total hours used in tillage work in the Finger Lakes area to 27 percent 
in Michigan.e | 


Table 37. =. Proporticnate amount cf man Inber used in the performance 
of indicated tillage operations in vineynrds,bhy areas, 1928 


Sn nn ee aera manana 


sHarrow= ; : : 


oe 


: ee aver Cutie = ieorse: ~~ ciemd 
Area : Plowing:disking,: vating : hoeing ; work = “Rotel 
: : Sees : : : 
- Percent: Percent: Percent: Percent: Percent: Percent 
Girard, Pa. -* 11,8 < 48.6 ; Woo & OCS. + -2O,ae ¢ 100.9 
North East, Pa. ¢ dee? & 41.0° Ped = 2260 £12958 = SECOSO 
Chsuteudua-Covs Nivest 22sS 4 88.2: : Dee 4 <2000 < Je? 3 100.0 
Michigan © ‘Boe8 ~ BOA -2 OS 2 TG © 2ec9 = 300.0 
Arkansas (1929) - goed £ 2906 4 Seo © 2s? -2 Teese = L000 
Nara: COeg Ne Y . = eae © eieo 3 Os6 <2 BIO £ “2206 + =100,0 
Hedeon Vaidoy Wey s © O46 - Lisl =. Sie -: Ol 2 2osma ¢ 200.0 
Wimieer Tokes, Neves. t. SSD 2 w7s0. sans . desk 2. lose, -: 220060 
All sarens C: Ole 2 weve 2. so. SO SOO, Te COO 


DEves Of Begintine ne Badin Ti iioee 


A majority of the growors intervicwed in Arkansas for 1929,.and in 
the Hudson Yalley and ae are County arens for 1928, began tilling their 
vineyards in April; in the other arenas the majority be en in Mey. (table 38.) 
Among grovers in the game arca, there was a variation or ‘Erom 1 to montis 
or more in the time of the first tillage operation. About one third of all 
vineyards stidicd were tilled fcr the first time during the first week in May, 
and two thirds were tilléd gor the first tire during the lost: week in April 
or the first two weeks. in May. Plowing Was the initial Eee operation on 
about four fifths cf the vineyards. 


Bmong erowers in the seme area,the variation as to the time they 
stopped tillage work was even greater. Six growers out of ten interviewed 
stopped tillage during the last three weeks in July cr the first week in 
AUZUS Te 
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Table 38. - Number of vinevares for which t+» first and last tillage 
operetions were roported during indicnted week, by areas, 1928 


VINEYARDS THal WERE TILLED FOR THE — FIRST TIME DURING SEASON 


¢ Prior s | Veok) of fapril = = - Week of of Moy = -Afters 


Area Sieg ie ae ond’ Bra’ 4th Ist* 2nd’ ara. 4th: May : Total 


‘Avril ls: ‘ . ° . . - 31; 
ARP PORE ESPELTLEY TSI CREST TARSAL SSGREP FO PORE D ACD aE, rameamer. 

© Num= ¢Num=:Nuie:Num=:Nune: ee Mn; cram Num: Num 

¢ ber sher sher :her sber sber :her :}2r :ber : her : ber 


Arkansas (1929) 4 ON s) - LL 20 LC 1 1 2 78 
Michigan = 2 9 A, ti 27 1” 8 . 1) 92 
Hudson Valley, N.Y. - e 4 7 ; ” 13 1 - ~ - o4 
Girard, Fae = = L - ; 5 8 : 4 = ; = 1 19 
North East, Pa. : ~ 2 3 ; 1 11 4.5 9 3 L - 75 
Ceautauqua Coe,NeY. ra 9 Zak 7 ol 27 ) LO 4 ‘s 1 ra 114 
Niagara Co., N.Y. : ~ : o ; = - 4 6 5 ; a ; 2 1 2C° 
Winger ehieeee Wats ~ 21101 7 13 46 18 6 5 ; _5 1L1LO 

; 6 06 D4 29 19 19 542 


iounawle 89 :192 3; 74 : 24 
VINEYARDS THAT WERE TILLE ED POR TH LAS? TIMez DURING CEASON 
: prior > Week of ? s Woelr of 3 3 
% tO. 3t. June es Week of July - : August -:After: 

> June ;: : : : oe : ae : Auge: Total 

- 15 . ord, 4th, Ist. end, Srd. 4th, Ist. end. 44 


: Num :Num—:Num-:Ntie-;Num-; Num; Num: Nun, Num=;Num—- 3 Num-= 

> bor shar she" s:ber sher, ¢ber sber s¢ber s:ber :ber +: ber 
Arkansas (1929) : S - Ps § obd + 320% Be Be &@t 2s 5S = 74 
Michigan = @ 2 2s Sy Legs 307 1% : 164 6412 = Bo 
Hudson Valley, N.Y. : os Ss =~ $ -= $$ 2: B&B: Ss Fe BB: Ll: & +: 4 

$ : : > : : : ot : : : 
Giyard, Pa. $ GS : Jt f2@t Bt 3 Bs Le Be Li 1: Y 
| : ‘ 2 2 uke IS re: : : a 
Werth East, Pa. $ = ¢¢ Bs Li Be Stab: 26: 8h 4 SB: 2B. & 
Chautcuqua Coe, Nae 1. Se WA Ces. “oe SOP Soe 2): as ee Se eS 
NiggaraCo., Nes : 3 © 2.4. eS wee 2 weve oe 2 - 3 J ¢: 8 
Finger Lakes, N.Y. : 4 : 4; 8: 19: 21:17:14:13: 6:10 : 107 

POW Ods 5 20 oP OS Oe 3 Olt Ol FIO 3 0G.) Bor OG. 3s eee 


AG e 
Plewing 


For the year of the study, only ll percent of the vineyard acreage 
was not plowed, and 4 percent was only partly plowed. (table 39.) The 
least plowing was reported by the Girard growers; an average of 3l percent 
of their acreage was not plowed. The Finger Lakes growers did the most 
plowing; 31 percent of their acreaco was plowed once and 63 percent twice 
during the scnsone In the Hudson Valley 58 percent of the acreage was plowed 
twice. There were as many grovers interyicted in Michigan who ploved their 
vineyards twice us there were who plowed but cnee during the scason. | 


Table 39. = Importance cf ploving as a vineyard tillage operation, 
by areas, 1928 season 


VINEYARD ACREAGE PLCWE 


uD 
TI LET NOS aT: 


> Pereenteze of vineyard : : : 
7s eereage plowed ; Ean uly : 
Arena : 3 : 3 : plowed ;: Not ; Total 
: time 3 times; tines: : 1 es 
: Perecnt: vereent : Percent: Pereent: Percent: Percent 
Finger lakes, N.Y. 20: «6030.7 +) «663.2 - +: Se? %: Of : 100.0 
Hudson Valloy, N.Y. : 3908 3 08.0 + = : - ; Zee +: 100, 
North E:st, Pa. : 70.5 + A200) 3 lee 0,0 : 469 +: 100.0 
Michigan : heel 3 45,1 : dees ao 969 : 100.0 
Chauteuqua Cos, N.Y, + Need § Boe 3 1.8 ; 4.7 : 17.5 :; 100.0 
Niaeera Cos, N.Y. : Dee 3 = ri - * 2560 “ 2668. 3 L200 50 
Arkansns (1929) : 5OpL 10,0 : a: © \[22> «© Beet «= "10040 
Girard, Poe : Ooen 3 10.9 : - : 407 : 31,2 +; 100.0 
All arenas =; 49,8: 33.6 : 0.9 : 465 : 11.4 : 100.0 
> Nwabor : Number : Number : Number : Number : Number 
Finger Lakes, N.Y. : oO 3: 73 : ~ : 8 ‘ ai : 112 
muGoon Vadicy eo Ney 3 a. Qo | : - : “ : 1 3D 
North East, Pre : oD 3 16 : i ‘ - ° 4, : 76 
Michigan : 42 4 Ag : 1 os: o B. 92 
Chauteuqua Co., N.Y. : 66 i: 2 : 2 3 6. 3. 28: #4 23S 
Nic@er: Co., N.Y. : 14 - $ - : “ - 2 : 20 
Arkansas (1929) 3 40; 7 : - 3 8 3: 25 3 78 
Girard, Pa . ‘ae o : - : a: Oo 3 Be 
Total ‘ AO. ae Oo : 4 : 31 : oO : 048 


1/ Usually 2 furrows per row. 
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For all vineycrds studied about 5 acres were gang plowed to 1 acre 
plowed with a single-bottom plow. The single plow was_enerally used by 
thé Growors in Hudsen Valley and in Arkansas. In the Hudson Velley over 90 
pemvent and in Arkansas over 70 percent cf the plowed acreage was plowed 
with a single plow. (table @0.) In the Finger Lakes area 38 percent of 
the acreage plowed was done with a single plow. Intorplanted fruit in the 
Hudson Valley, cheap labor in Arkznsas, and the hillsides in the Finger Lekes 
area probably explain why so ituch of tho plowing in these areas was done with 
the single plow, 


Table 40. = Power used in plowing vineyards with gnang plow and with 
Single plow, by areas, 1928 


VINEYARD 'D ACREAGE GH PLOWED 
Percentace plot nlowed with < : 


ang cooe a. __ Single plow : 


ees 


Total 


Area : “ it : a. 2. 1 On es 
. tractor: Horses ; horse ; horses : horses 
: Percent: Percent: Percent: Percent: Percent: Percent — 
North East, Pa. S BO7,6 4 -42.43 ~ 3 - : = > 100.0 
Girard, Pa. > 57.4: 33.03: 9.6 : - : -« s 100.0 
Chautauqua Co., N.Y: 20.0: 79.7: 0.3 : ~ % : 100.0 
Michigan 3 2e8 5 9640 : O0.8 ; Oe4 os : 100.0 
Finger Lakes, N.Y. : 2560 %s woso S$ e269 eo 2: foe 3 100.0 
Winagara Co., MN. We of Gi.S ts “e452 —-— 1032 2 2861 =: “200,60 
Arkansas (1929) > 26.9: 2eS 2 .- BGs 6.6 266 1.90.0 
Hudson Valley, N.Y.: 5el ; 200 : 88,6 se s L00,,0 
Al arcas ° Boo 07 69 9.0 :;: Lao Oso. 100.0 
a VINEYARDS REPRESENTED 
: Number : Number : Numbor :; Number : Number: Number 
North Egst, Pa. tL/ 383 SA: - 3: - to - Se 
Girard, Pa.. : s) : v4 : 3 ; - > oo : 1L5 
Chautauqua Cow,NeYe:2/ 16 +: 72 : i. 8 - fie : 89 
Michigan $ o 3 B24 1 ; Loot : 87 
Finger Lakes, N.Y. : 15 : 32 $$: 22 3 2 + 82 : 103 
Niagcra Co., N.Y. : 4. : 3 ‘ “ : 3 : 4, : 14 
Arkansas (1929) 4 a 8 1 + @1 3 7 + 16 2 =A? 
Hudson Velley,N.Y. : Se ae ee ee oo ee oo $ 4 
Total rn S| a Se a 27 i eS cS 2 461 


Includes 4 vincyards whore a cmail vart of the ncroare ms plowed with horses, 
af Includes 2 Vineyards where & srall part of the acreaze vas plowed with horsese 


in Michigan, Pennsylvania, and Chauteuqua County, New York, practically 
all of the plowing was done with gang plows. A special 3-gane vineyard plow 
Was usually used. Highty-two growers interview? in Michigan did their gang 
plowing with horses and only 3 with tractors. (table 40,) More tractor~ 
drawn plows were used in Chauteugus County, N.Y., than in Michigan. In Penne 
sylvania the acreage plowed by trrctor-dratm nlows exceeded that plowed by 
horse-drawn plows. Michigan vineyards in general were more easily tilled 
than Pennsylvania vineyards and hired labor cost less in Michigan than in 
Pennsylvanias 
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A vineyard was usually gang ploved by going twice to the row. In 
addition to the six furrows mide by the geung a single plow was often used 
to slow a furrow next to the vines. This was the practice on 89 percent of 
the acreaze gang plowed in the Finger Lakes areaand over half of the acreage 
ganz plowed in Michigen. (table 41.) In Chautauqua County, N. Y., and the 
two Pennsylvania areas, the single plow was not commonly used to supplement 
the work of the gang plow. 


Tible 41. - Acreare gang ~lowed only, and acreage gang and single 
ploved, for arenas where 200 or more acres were gang plowed, 1928 


> Gang : Gang and : ong : Gang and 
Area > plowed : Single : plowed > Single 
: : plowed 2/ : only : plowed 
: Acres : Acres : Porcont : Percent 
Girard, Pa. : 270 : ) : 100.0 ; 0.0 
North East, Pa. : 2 224 : 203 : 91.6 ‘ 8.4 
Chautauqua Coe, N.Y. : GLO : 496 : B1.5 : 18.7 
Michigan : 1,595 : 1,743 : 47,8 : 5202 
Fingor Lakes, N.Y. : 160 : Looe : 10.7 : 89.3 
: 3 : : 


1/ Usually, 3-bottom gang plov, twice to the row. , 
2/ In addition to the usual 6 furrows plowed with a S-bottom gang, twice to 
the row, singlo furrows were plowed next to the vines, 


Tt usunlly took from 3 to 4 times us long to plow an acre with a 
single plow going 6 to 10 times to the row as it did with a gang plow going 
twice to the row. Plowing with a l-horse single rlow cost $10.36 an acre 
for lebor and power in the Hudson Valley, and $7.68 in the Finger Lekes area. 
(table 48.) Plowing with u 2-horse single plow in the Finger Inkes area 
cost 85.15 per acre. 


Tho Arkansas grovefs plowed an nacre with a l-mule single plow in 
%.7L hours less time than jid the Fineor Lakes growers with a l-horse single 
plow. Beenuse of this lower time requirement together with the lower cost 
of labor and horse work in the Arkansas area, plowing in Arkansas coat only 
about Gho third as mich as in the Finger Lakes area. In the Finger Likes 
area, Wineyerds on the stoenper hillsides probebly were plowed with 1 horse. 
The cost rer hour of labor used in plowing with a single plow in Arknases ma 
only 56 percent of the cost in the Pinger Lakes crea, but the cost for horse 
work in arkansas wos 76 percent of the cost to the Fineer Lakos grovers. » 
It was chenper to plow in Arkansas at 1929 rates with n single plow drawn bf 
1 male then with 1. singic plow drawn with @& mules. | 


Going twice to the row with a gang plow in tho Finger Lakes srea, the 
averege cost was $2.25 per acre when drawn by 2 horses, and $2.34 por ocro 
when drain by tractor. Gang plowing in North East, Px. cost $1.66 per acre 
with 2 horses and $1.28 per acre with a trector. In Girard, Pee an acre 
was gong plowed in less than an hour when tractors vere used. .Gang plowing 
cost less in Michigan than in the other areas. The Chauteuquea growers on 
the avernge took 59 percent more time to gang plow an acre than the Michigan 
vrowers. Many of the Chautauqua vinsyards were on silty clay loam soil more 
difficult to work than the sandy soils in Michigan, 
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Table 42, - Average emount and cost of labor and pover per ecre to 
plow vineyards once over with egrng plow and with single plow 
eperated by 1 mn und drawn by indicated power, by areas, 1928 


‘Equivalent: °°: stost ver 
Kind. of ploy, :to acrenge: Times sAnount_ per acre; Cost per heur:nere for 
power, and > covered : per : Zan - > Man ;: seman laber 
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2. norses 


° Acres Ter Hours : Hours : Cents: Cents; Dollars 
Gang plow, 2 horses : : ° : : . : 
Mée@hi gan : £2978 : 2 3 1.448 : 2,96 : 44.0: 19.7 2: 1ete 
North East, Pa. : O78 + 2 2 Deeb S570. = 45.5 22007 2 ees 
Chautauqua Co., N.Y.: S1GD 3. #2. %- 2£eas 4.70 : 4929 : 16.3 : 1,94 
Finger Lakes, N.Y. : G26 = 32 & 2y62 Beet P21 G4 2) Beek te 2ee8 
Gang plow, tractor ; : : : _ ‘3 \ : 
North East, Pa. : 1299  ; 5. 2. Agi? -s~ Doe? =. Dees bes0.<: clave 
Girard, Pa, : LO: 3 a % erl : eOl : 64.63 : 94,8 : 1.42 
Finger Lakes, N.Y. : S01 : 2 +: 869% +: 28,04 ; 50.7 : 64.2 : 2,04 
Single plow ‘ : : : : : : 
Arkansas (1929) a ; : : : : : 
L mule : S15: 964 6s) Be84 s (6684 3 24.4 2 1464 : BOD 
1 and «2 mubes : Ope a PO -« BR es CaO * P74. 4 1S Soy de 
Finger Lakes, N.Y. : : sis : : 4 ; 
lL horse : AVA + 626° © JOQDD. + 10655 +4825)? 2405-3 (7e6o 
1 and 2 horses : B02. 2 Get. 3 Boge 2 DLS? ¢ 4oge 2s 19.7 | Toes 
2 horses ‘ Zoi. © :6g0 © ° Geue o Peese 46.7 : 18.3 : Self 
Budson Valley, N.v. +; : : : : : 
1 horse : Mie 5 8651. » weeds 2 a4 50.6 : 28.8 : 10.é 
Single plow : : : a. . = 
Arkansas (1989) : : : | oo : 
lL mule 4 Hoe. 2 oe $$: 1,46 1646 A069. : L6g0 * 63 
North East, Pa. : : . a: : 
lL horse ; : : : : 
Ors : 479 > Bee Poe. ACg7 < Oeo s Lele 
2 horses a 299 : 8 3: 2,19 “2.38 + 52.4 2 2040 2 2602 
Finger lakes, N.Y. : : : : : : | 
L horse : A990; D- = Beans Bele t 20S 3 Mes6 Secs 
2 horses ° 2238 : ° 50 SR . 4,36 59—_0 : £4568 4 ape oS, 
Michigan : : : : : 
1 horse : - 19.7 : 007 


| 
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The cost of plowing was nearly deubled on those frrms where the | 
Single plow was used in addition to the gang. Most of the Chautauqua County 
and Pennsylvania growers did not use the single plow. To avoid using os 
some growers did not use the single plow. To void using it, some growers 
added an extra plow to tne gang. Grovers wne gang plowed with tractcrs did 
less Sihglé plowing then did those who gcng plowed with horses. 


cf the vineyards studied in Arkansas, 31 vere not plowed and 47 were 
plawed, in 1929, Tho tillage costs averaged $2.64 more per acre on the 
plowed vineyards. (tnble @3.) Usually tillege operations, that take the place 
of plowing, cost less than plowing and there was no evidence in the records 
taken that the vineyards that were plowed the most yielded better than the 
otherse— | 

Table 43, ~ Relation of the amount of plowing to grape yields and 

costs, by areas, 1928 


. | : : SORE ipe eae ota. 
wren. and number :Vine- :Times ee - OG? : growing 
of times plowed syards :plewec :pcr a AL ee poe ; cost 
: : sere” «38 2. COs: ana p ver won 1/ 
sNumber:Number:. Tons ;: Dollars ; Dollars : Dollars © 
Arkansas (1929) : : : : : ; 
Not plowed e Od 2 O60 F- Le@Ge = 7206 & POG = 39601 
Plowed : AY 4 dees 1580 2 9,70 3: 56.23 : 44,59 
Michigan : : x ; : : 
Plowed once or loss —¢)6 «48 (0B 1684 f. Op. i ae o1.54 
Plowed twice or more : 44 : 2.0 :1.86 : 16.62 : 49,75 +: 32.56 
Girard, Pi. : : ‘ : ° | . 
Not smiowed : oe “Ogos Ss -Be6e. ft 13.05 3 Gesoe 36.035 
Plowed = 2. 2 deo he eser-e: -tesoo. = Vienne $$ 87,4268 
North East, Pade. : : | . : | : 
Plowed once or less +: 59 : O49 :. 2607 : 8.41 : 62.88 : 37.82 
Plowed twice or more : 17 +: eel : 2605 : 16,02 : 55,69 ; 30 edd 
Chautauqua Coe, N.Y. : : . i :. : : ' 
Not plowed > 24 : 0,0 :1.73 : .26 : 58.71 : 42.70 
Plowed > B89 +: 1.3: 1.61 : 19.83 : 54.59 : 45.75 
Finger Lakes, N.Y. : : : : ; : 
Plowed once or less :: 39 : 9.8: 1.71 : 1844 : 49027 +3 39460 
Plowed twice - 975 & Celt beeo- + 19,19 : 51.56 : 49,48 
Niagara Co., N.Y. : : 4 : 4 ; | 
Not plowed : 6 +: ©£0 : 1,01: 14.69 : H6e59 -¢ 31.98 
Plowed once - Ja. ©. Ol 2502: Biero Dimes 4 37 LO 
Hudson Vedley, N.v. : : : : : : 
Plowed once or less : 128 : 0.9 : 2610: 32.95 : 99.75 : 65,18 
Plowed twice > 83 +: 2.90: 2.70: 38.48 ;: 92,95 +: 48.67 
Average of averares: : : : : : : 
Vineyards plowed less: 28 : 0.4 : 1.95; Loeco-° 2 626132. 4 49,39 
Vineyards plowed more: 40 : 1.6: 1.92: 18.44 : 6 soo <= 41404 


"Growing fosts" include all costs up tp picking. 
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Diskine, Harrowing, and Cultivating 


The disk and harrow were used more By the Pennsylvenia vineyardists 
than by those inother States. From 3 to 4 times as many hours were spent in 
the Pennsylvenia.vineyards in disking and harrowing as were used in plowing. 
The time syent in disking and harrowing also exceeded the time spent in plow- 
ing the vineyards studied in Chautauqua Coe, N. Y., Michigan, and Arkansas. 
Growers in the Finger Lakes and Hudson Valley areas made the least use of 
the disk and harrow. In the Finger Lakes vineyards, 3 hours were spent in 
plowing to each hour pent in disking and harrowing. 


In terms of acreage covered once, the disk was used more than twice 

as much as the harrow in the Girard cid "arkansas vineyords, and nearly twice 
as much in the Chauteuqua vineyards. (table 44.) In Michigan. however, the 
harrow was used nearly. twice as much as the disk. According to Dr. Partridge, 
cultivation should be shallow in grape vineyards and for this tyre of culti-~ 
vation the harrow is a-bettor tool thin the disk on light soils and the disk 
is more effective on loams. Possibily this diffcrence in the adaptation of 
the two tools has some. ss a in determining the enonue* use of the harrow 
in Michigan vineyards. - 


Table 44. - Use made of the disk, harrow, cultivator, and roller in 
tilling vineyards, by ardas, 1928 


Percentaze of total work measured in 
: torms of acreage covered once | : Acreage 
Area : 4 a ot 8 ~~ sRoller; : ; covered 
: Disk : Harrow : Gulti- :planker,: Total : once 
s vator =: etCe a : 


Percent: Percent: Percent: Poroont: Acres 
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Percent 
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OF eo «i = OLe0- 4 Oe <% O64 : 100.0 : 2,560 


eo ee ee ee 
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Girard, ©a. 


ee ee @6 
ee 
> 
ee 


Hiiene (ges) 


6606 i: » 2507: 5.9 S° 446 <r, TO0.0°: 4,255 
Nigeara Cos, Ney; . 6442 : £O0ieS Ped ae 10060 664 
North East, Po. D509 : — 41.8 ) 490 ; 0.0 : 100.0 9,298 
Giaiieneis OS. NeYer 50.5 ; S965 1 pie a 2.0 ; 100.0 i 1,245 
Michigan Soso ; 6268 ; Deo 0.0 10620 7,361 
Finger Lakes, N.Y. 28.6 67.6 3.6 02 100.0 4,418 
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ee 
ee 
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Hudson Valley, N.Y. : 3e0 ; Olea ¢. O960 ¢ O50: © BOO@O': gag lo6 


ee 
s¢ 
ee 


® 
e 
o 
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All areas i 46.8 ; ale Oy 3s O.8. @ «100.0; 41,955 | 
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For the vineyarés studied, the disk is used primarily as a tractor- 
drawn tool and the harrow orderly as a horse-drawn tool. For all vine- 
yards, 77.4 percent of the acreage harrowcd was harrowed with horses, and 
70.6 percent of the acreage disked was disked with tractors. (teble 45.) 

Both a disk and harrow were sometimes hitched in combination behind a tractor, 


Table 45. - Power used to disk, harrov,.and cultivate, as measured 
by percentage of total vineyard acreage covered once, by areas, 1928 


ene enn eenreenn 52): re 
: 2 “MOre: 33% : > Equivalent 
eo ee > then oo: . ; to acreage 


Area - horse : horses: 2 - Treetor: Total : covered 
: : > horses ; : : once 
: Percent: Percent: Percent} Percent: Percent: Acres 


e e e e ® 
@ ® ® e e 
® 
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Hudson: Valley, N.Y. : - 3° = + * = : 100.0 LOO 5Or¢ 64 
‘Niagara Co., N.Y. : —- 3 Bed > =  _ 9565 ¢ 200.0: . “S6I 
Girard, Pae > - ¢ 16.4 : - 3: 83.6: 100.0: 1,732 
Chautauqua Coe, NY: Lel : 17,0 : = 3 81.9 ; 100.0: 5,675 
North @ast, Pa. s “Oee TO. <s = 4% 85,8-% 200.0% 7,005 
Finger lakes, N.Y. : -~  $ 2667 3 - + 73.5: 100.0; 1,263 
Arkansas (1929) ~ : 36.4 : 10.0; 53.6: 100.0: 2,833 
Michigan ; —- 3; 6502 ; Io. 2 Owe. ee Oso 2,676 

All areas Oe ee ee Oe OO a os 

HARROW 

| | : - : ‘ : : 
Hudson Valley, N.Y. : 3364 : 55.2 : = 3 W114: 100.0: 803 
Niagara Co. Nes. of: -~ <¢° 13.8: - = 3; 86.2: 100.0: 267 
Girard, Pass” 5 Gel s: ose. 3 - 3 2067 % BOO.Or: 814 
Chautauqua Cos. Ney <4 Seo £ “8359. * - 3 Leect 100.0% = 3,090 
North Hast, Pa. © 9 OeD % BSs9 4..° -= g* 4556°: TOO.0r: 75,686 
Finger Lakes, N.Y. : 11,9 : 6409 ; we (2 “BESS s. “FOOCOis: + he O84 
Arkansas (1989) 205 3: 76.5 ; Vel @: Abe? s MOOsO=. 2; 095 
Michigan | - 167 3 83.5 3 465 3 10.5 : 100.0 4,576 

All areas 2 "Oel e YOee st VeOu - Besc. 4 100.0. 2 abo 

___ CULTIVATE 
Hudson Valloy, N.Y. ; 100.0 ;: - 3 a - : 100,04 1,289 
Chautauqua Co., N.Y.: 668 +: 9362 3: * = & = 3 100.0: 2,252 
| : : oh ~ . be 


In Michigan and Arkansas the common, practice was to make one trip to 
the row when, harrowing or disking with a tractor.but two trips with horses. 
Considerable saving in time results if the harrow or disk can be so adjusted 
that owe triv with the tractor. does as satisfactory work as two trips with 
horses. (table 46.) The p practice of going once to the row with the tractor- 
drawn disk or harrow wos not so generally followed by the North East, Pa., 
growers as by the Michigan and Arkansas growers, and was “practiced ae py the 
Chautauqua producers than by the North East, Pa., grovers. Differences in 
soil texture and ease with which the soil is tilled, may explain the differ- 
ences in this practice. 
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Table <6, * Percentage of acreage covered 1/ by making one, two, and moro 
trips to the row with tractor and horse-dratm disks and harrows by 
| areas, 1928 


DISK 
eed iractor-drawn ; Horse~drawn 
oe : Times to row Gis Times to row 
Area —_ : : More : : . 3 > More : 
| oF) Oe. ei SONOMA TOT ads 18 2 sthan 2 3 Total 
> Por- : Perm ; Per- : Por= : Pore-:.Pere ; Per= : Pere 
: cent : cont : cent : cent : cent : cent : cent :; cent 
: : : $ : ; ; : 
Michigan : 85.4: 14.6: = ; 100.0; 11.6 : 78.1 : 10.3 : 100.0 
Girard, Poe > 80.9 : 18.2 : 0.9 : 100.0: 52.5: 47.5: = : 100.0 
Arkansas (1929) * Oleo -< Ofer 2 = : 


North East, Pa. 226.9 : T7el : = +: 100.0: 


Finger Lakes, N.Y. 2364 : 7309 : Be? +: 100.0: 4% 


on 
“I 
e 
H> 
j 
+ 
e) 
Oo 
e 
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Chautauqua Coe, N.Y. : 964 : 9006: = ; : 
Hudson Valley, N.Y. : .= :100.0: = : 100.0; = + = 3 = 3 = 
Niegara Coe, N.Y. ss 100.0 : = ts 100.0: ~ 3100.0 ; - +: 100.0 
. All areas : 3165 : 68.3 3 0&2 3 100.0: 10.5 : 81.0 : 8.9 + 100.0 
ARROW 
: : : : : : : : 
Michigan > 8166 : 18.4; - +: 100.0; 15.2 : 8445 : €,5 +; 100,0 
Girard, Pa. ¢ S508 3 6462 : # $$ TOO,0¢ Ge,3 2 doo? 3 ~ = + 100.0 
Arkansas (19294 s  o=— 100.0; = 3: 100.0: 9,6 : 77.50 : 15.1 ; 100.0 
North East, Pa. csO4eG '-"Olen = -¢ VOOs0* 1560 = 65504 «= 2-,E00,0 
Finger Lakes, N.Y. : O67 : 99.3: -= : 100.0; 30.5 ; 65,0 : 425 : 100,0 
Chautauqua Cow, N.Y. : 1702 3 82,8 : ~- : 100.0: 11.0; 88.9 : Ol : 100,0 
Hudson Valley, N.Y. : 4962 : 50.8 3 - ¢ 100.0: ~ 3; 98.5 : 1.7 +: 100,0 
Niagara Co., N.Y. : 33.8 + 66.2 $ = : 100.0: = 3100.0: = + 100.0 
: : : ; : : ee: | : 
All areas ; JLQS : 68.2 ; » $& 100.0: 19.0 : 79.1 : 1.69  : 100.0 


i In terms of acreage covered once. 


The average time required to disk an acre twice to the row with a 
tractor-drawn disk was 1e25 hours in Chauteuqua Co., N.Y., 1,09 hours in 
North East, Pae, ando.98 of an hour in Arkansas. The cost varied from $1.49 
per cere in Chautauqua County to $1.11 por aere in Arkansas. (table fe) SEC 
required 0.63 of an hour more in Arkansas to 0,92 of an hour more in North 
East, Pas, and 1,035 hours more in Chautauqua Cos, N.Y,, todisk an acrowith 
horse-drawn than with tractor-drawn disks, In Chnauteuaua County and North 
East, Pa., the cost of disking an acre twice to the row was more with horse- 
drawn than with tractor-drawn disks, but in Arkansas the cost was less with 
horse-drawn than with tractor-drawm disks, 


In the Hudson Valley vincyards, almost 3 hours were spent cultivating 
to 1 hour disking and harrowing, These groverg used lehorse cultivators and 
more often went 4 times to the rov than 2 timos to the row, An average of 6.5 
hours were required to cultivate an acre 4 times to the row at a cost for labor 
and power of $5.01 per acre. The cost at 2 times to the row averaged $2.29 


Om e 


- Cost per acre to till vineyards once over, vith disk, harrow and 
cultivator, vith indicated porser, by ersas, 1928 


Table 47. 


Diol DRA Be TRACTOR | 
:Equivelent: “Stim — “+: Gost per 


Times:per acre: Cost per hour : acre for 


: to acres °* 


Area s. COvVered. “} “per sper-crey sian ; : man labor 
s once row: ‘labor : Power : and porer 
: Acres :;Number: Hours ¢ Cents : Cents : Dollers 
Arkansas (1929) ; 1023 +: 2s 45 : 22,9 % 119.8 : «60 
Michigan > 581 > 1: .,88 : 43,8: 64.6: 0 63 
North East, Pa. s 1374 : 2 46h. & “$265.5 22.9% 976 
Girard, Pa. ; 1171 > li: .86 : 59.3: 87.9: 982 
Chautauqua Co., N.Y. : 372 : 1 3 98 * 46.0: 72.3 : LeLO 
° ° ? ° ° e 
Arkansas (1929) : 497 ¢ 2 $3 98 : 28.9 : 84,3; yee ee 
North Eest, Pa. Ss “Ase — BD 4 oo = Se.l te -Sege.: 1.18 
Finger eee Wee : 682. ; oS & Veo & 4766-3 66.0% 1.18 
Niagara Co., N.Y. : 345 - @ % “POS t 6428 4 F2.L: 1.48 
Chautauqua Co., N.Y. : 4051 0: 2 + 1.25 3: SleL: 68.6 3 1.49 
DISK eee PY & HORSES 
Arkansas (192¢) oy ais Oe ae me eh Oe 1.02 
Michigan 2 13593 4 2 + 1.39 : 44.2 : €£1.6: Leo 
North East, Pa. 882 : 2 : 2,41 : 42.4: 19.4: 1;63 
Chautauqua Co-, Nov. : 777 : 2 = Beeo >. 4560.2. 20,0: 1.94 
_ HARROP DRAWN aks 2 HORSES 
Michigan > 880 3 Ll. Og20° -"s 2G > 16,4 - 74 
Girard, Pa. : DoT © lL 3 1.06 : 388.5 : 27.4 ; 099 
North East, Pa. ° Sle? : 1 & 3705. s+. Geg2 4 -265G.% 094 
Finger Lakes, N.Y. : Seo : | © “1407 % 41,0 2 2850°% 1,05 
Chautauqua Co., N.Y. : 282 : 1 3 1.30 3 S3.1: 17.5 : 1.14 
: : Ee ae : 
Arkansas (1929) ; ©6648 2. @ f° US 3 27s doe5-% 84 
Michigan i 3430 : B +: “deere = €4.60 5 LO.7 1.18 
North East, Pa. * 1770 = 62 72 3 Bonet -2i.is 1,50 
Finger Lakes, N.”. =. 25 : 2 : 1.96 3: 42,1: 18.4 : 1.55 
Cheutauqua Co., N.Y. 3: 2007 : a = Bele 2  dGgos 2Oeos 1.74 
HARROW DRAWN BY TRACTOR . 
Finger Lakes, N.Y. > 668 _: 2@ : O89 3; 41.7: 50.8: 392 
North East, Pa. 3 1184 ; 2 3 63 3 52.0 : 55.5 : 1.01 
BULTIVATOR DRAVN BY & HORSES 
North East, Pa. : 359 ae 1.67 48.6: 20.3: 1.49 
Chautauqua Coe, N.Y. : S0¢8 : 2 eee O1le4 3: 20.2 ; £09 


CUIMIVATOR DRATN BY 1 HORSE 


: a il st 
Chautauqua Co., N.Y. : 154 : 2 aeOe Ole’ t. eco 220 
Hudson Valley, N.Y. : 466 : 2 + 3.87 +: 38.4: 20.3 : eee 
Hudson Valley, N. 6o2 : 4 Geol. of. Ofel-s. £eeeo..: 5.0L. 


She 


per acre, which was twice as imuch as it cost Pennsylvent eroucrs to disk an 
acre cf vineyard twice to the row tith tractor-draim disks, 


ne third as much time was spent eultivat- 
ing as disking and harrowing. Twoehcrse cultivatcrs vere goner:lly used, 
twice to the row. On the average, it required 2.2 hours tc culthivete an aere 
with 2-horse cultivators twice to the rcw at a eost fer labor and power of 
$2.05 per acre, which vas about the same as the cost fer disking triec to 

the row With horse-drawn disks. Although it is cherver to eentrol weeds by 
disking and harreving than by cultivating, the wider tcols cannot be used in- 
the Hudsen Valley vineyards where currnnts are intor:lintod, 


In the Chnuteuqua vineyards - 


In table 48, comparisons are mide emong 7 grouzs of vineycrds thet were 
disked, harroved,- and cultivated a "eruntor” snd a "less" number of tines, 
In secs ense vineyards that received tho wet-tor rreunt cf he rowing, disking, 
and cultivating, produced the hither yiclds, The growins: ecst cer ten of. 
gre pes for fesse Vineyards disked and harrewed the greater number of times 
averaged $1.05 less than the ecst fr the vineyards thet reeeived less tillege. 
The cost per ton for those vineyurds wher: the arenter qnount of plowing was 
done was $0.65 highor then the cost for thcso vineyords where Loss plowing was 
done. When it ern be adcne, it is mere eecnasie: 1] te ecntrol weeds with the 
disk and herrow than With the mlow or-horse hee, 


Table 48, ~« Goeiasa of the numbor of times vineycrds were disked, 
harrewed, cr cultivated during the se .scn with orspe yields «nd 
h 1928 


| costs, hy arees, | 


sVimes Une t .* ; Grooving css 4 ;Growing cost 
tvineyards ; ¢ per fierecer 4 weer TON: Cr 
: were ‘ : grapes — :Grape ternenpes (ox 
Area ;: Gisked, ;Vine- s(oxcluding :syiclds;:cluding 
sharrowed ,or:yards : picking and ;: per :picking and 
cultivated : ;tierketing) ¢ acre :morketing) 
: : eet Other _ : & | 
; Number ‘Number:;Doll-rs:Dollirs: Tons ; Dellars 
Arkansas (1929) > Sor less: 37 +: 7,728 3: 51,70 : 1.27 : 46.79 
: & Or nore:. 41.8 9659 = Slo : 1455s: S98 558 
Michi-son . ey * . ° “ ° 
Fox, Bellefontaine - oO GF loss: 35 + 10.456 : 52.58 : 2615 : 828.27 
soils : “4. or Mores. 14 = LOv2e + S5745 3 Seles BO.12 
° : ; : : : | 
Coloma, Plainfield ©: 2 OF José: 25 +: 9450 : 45,05 : 1.5): 36.13 
seils > Sormre: 280 3: 9,85 : 44.99 : 1.60 : 32.45 
North East, Pa. * 5H or less; 22 : 14.56 : 68.95 : 2,11 3; 39,58 
Light-textured scils ; 6 or more: 21 .: 15,59 : 74,18 : 2646 : 36,49 
Heavy-textured soils ; -4 cr less: 11 : 18,00 : 45.24 : 1.68; 35,78 
~  : 6 or meres 20 +: 19.29 $54.09 3: 1,69 3 44.72 
Chautcuque Cee, NeYe : 5 or joss' 79 7 16,49 ? 55,71 ' 1.58? 45,70 
ft. r more?’  * ie BGS Lo 46.55 
Finger Irkes, N.Y. 6 © as? 54 : BO @ 07 406 Le7% : 46 « 
rultency, Bluff Point, ‘Lor less; 44 +: 29,2: ; 55.08 ; 1,41 ; 53.42 
Naples 2 2 or mores 32 -¢ 19,06 + 54.17 :; 1.56 »+ 46,94 
Averegze of avernges : Less ; 36 9: 12,98 3 53,47 3: 1.66 3: 49,03 
; More s 66 .3: 15,32 : 56.01 +: 1.65 : 358,98 
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Herse Hoeing 


Grape horse hoes were commonly used in all areas except ir. the Hudson 
Valley. The hoe, or hlade, stirs the soil close to the vines and under the 
wire, the blade being guided around the trunk of the vine, hy manipulating the 
left handle, 


The Girard and Finger Lakes growers usually horse hoed their vineyards 
ance during the season. (table 49.) In North East, Pa., and Chautauqua County, 
N.Y.,; it Was almost as common to horse hoe the vineyards twice during the 
season as once. In 1929, eight of the Arkansas growers interviewed, horse 
heed their vineyards 3 times and 2 vineyards were horse hoed 4 times. (tariveooC4 
In Chautauqua County, on 72 percent of the acreage horse hocd, the hoe was 
drawn hy 2 horses. In @gll other areas the horse hee was’ qeuentiy drawn ry one 
horse. (table 51.) As yet this tool has not been adapted to tractor use. 


Table 49, - Proportion of vineyard acreage horse hoed during season, 
by areas, L328 


; Average : Percentarce of acreage : 
‘Sone nema RNRRTRNERSENNEenetgtentSENTNNIN A SeRRNTY one AGAEan iar: Sem amen aaljelyypcntpsamen? fs ERATED 


number of: Be : ; Horse. 
times : Nee : Horse :.Herse : heed ; Tetal 
Area — ; acreage. : horse : hoed : heed : more : acreage 
:was horse : hoed : once : twice $ than « 3s 
; hoed : : : “twice 3 


; Number : Percent: Percent: percont: SPOR oH. Aeres 


eo 
ee 


Arkarsas (1929) Sa : 5.7 3: 46.6 : 19.8 : 25.9 +: 1,062 
North Hast, Pa. : Led : bee : 38308 : 44.0 : - ¢ 2,026 
Chautauqua Co., N.Y. : 133 : O75 © 46.3% 44g2.. « - © 2,409 
Michigan 1e@ > 3.2 : 58.2 : 38.66 ; - 3: 8,491 
Niagara Cwe, N.Y. a gal: : Set § “any ~ Avec. 4 - : 194 
Girard, Pa. 10) : 1.6 Geen. 3 Cac 3 ~ : 405 
Finger Lakes, N.Y. 0.9 > 13,7 Se Lee. 3 - 3; 1,759 
Hudsom. Valley, Nwy.. 98,8 = : 560 

All areas : Lo. 9.26 Des OO,0 3... Bee £ 10,686 


1/ Less than 0,1 


Table 50. -— Number of vineyards that were horse heed the indicated 
number of times during season, »y areas, 1928 


: _ Vineyards horse hoed indicated ember : 
: of times : Total 
Area - ( 8s Ff fk owe a >: 4 .: Vineyarés 
; Number : Number : Numter ; Number.; Number ; Number 
Arkansas (1929) a a ee 18 : 8 - ie : 78 
North Hast, Pa. : e 3 °43 | : oO a coo : 79 
Ghadtoucua. Coe, N.Y. : 14 ':) .49 0: Oo +: lL (3 « ; Lie 
Michigan. . ws eg. Us ge. ov 3 - > oO : $2 
Niagara Cc., N.Y. o 2 ee oe = = > o- +: 280 
Girard, Pa, - 3 | sae a ‘Lose to: : LE 
Finger Lakes, N.Y. : 16 °; (95° ; lo: - : ; 112 
Hudson Valley, Nav. <<.64..°% oe ~- 3; ; : 30 
All areas. ; BO. Ow Si $ 140s S ; 2 ; 548 


Oe 


Table 51. -— For vineyards horse hoed, the percentage of acreage horse 
hoed by indicated crew, by areas, 1928 


‘at 


. “en = oman. ' l or 2 men 
| Area : 1 horse - 2 horses ' with tractor 

: Percent : Percent : Percent 
Hudson Valley, N. Y. : 100.0 = ie 
Finger Lakes, N.Y. : 79 od Fs . 0.7 
Arkansas (1929) 99.1 ‘ 0.9 . 
Girard, Pa. 98.0 2.0 = 
Michigan _ 97.1 1269 ; 2 
Niagorn Co., N. Y- Soe ¢ 14.3 s 
North East, Pa. 64.1 33 9h a? 
Chaat velcie foie Clo] 1a GO ee << CRERERIWMTE SR OOS AOC ee ee 

All areas : NGOS De Ae Oe : as 


The average time required to horse hoe an acre twice to the row, 
for the first horse hoeing of the secson, veried from about 1.7 hours per 
acre in Michigan to 3.7 hours in the Finger Lakes area. (table 52.) It 
usually tekes longer to horse hoe than to gang plow an acre. 


Taole Se. ~ Average amount of time required to horse hee an acre 
of vineyard twice to the row, by areas, 1922 


Amount of time to horse hoc one acre 


Area Initiel horse Subsequent horse 


“ene ene oanaase 
ae oe 


hoeing : hoe@in 
Hours | : Hours 
Michigan 1.66 iss 
Arkansas (1929) 1.88 1.62 
Girard, Pao. © ; Cen 1/ 
Niaeorn Cos,iN. Ys 2.82 a 
North East, Pa. . 2.72 ‘ 2087 
Chauteuqua Co., N.Y. ! 3.27 ; Re 
Finger Lokes, N. Y. 4.69 ay 


1/ Date not available. 


When working the soil away from the row, greater care is required 
to guide the hoe so as not to injure or tear out vines than when working 


the soil toward the row. 


The soil is usually worked 


ewoy from the vines in 


the first horse hoeing of the season, and toward the vines in the second 


horse hoeing. 


On on average, the initial horse hocing of the season took 
about one fifth more time than the other horse hoeings. 


The average cost of horse hoeing with one-horse hoes ameunted to 
0.67 per acre in Arkansas and $1.03 per acre in Michigan. In all other 
areas the cost was considerably higher, averaging well ebrove $2.00 per acre, 
except in the Girard, Pa., nrca where the average cost was$1.63 per acre, 
(tanle S34) 


Table 53, ~ Cost per acre of horse heeing vineyards twice to the 
row, With indicated crows, by areas, 1928 


A OI a ct NO cs ci ee ee 


: : Cost per 
e + = ee ¢ 
Areca : west: OR GUE = acre for 

: Man _ : Horse : Labor and 

: lakor : work : horse work 
er Race EC eR OC a 

. Cents : Cents ; Dollars 
Arkansas (1929) : BAS ere: : 0.67 — 
Michigan : 44.6 ' ele? ‘ 1,03 
Girard .oche. : 49,7 ‘ 2060) : 1.63 
North Eest, Pa, : 43,3 : Loew : 2el4 
Niagara Co., N.Y. ; 56.9 : piers : Dee 
Finger Lakes, N.Y. : 405 6 ‘ 19.9 : Be 5B 
Chautauqua Ce., N.Y. : 49.2 : 2208) : 2040 

L MAN 2 HORSES 

Michigan : 40 44 ; 18.64 : leoT 
North East, Pa&e : 47 4 : Coek : Bech 
Chautauqua Cm., N.Y. : D069 : 18.1 : 2 eK 6 
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Hand Hoeing 


in the Hudson Valley an average of aheut 1C hours per acre of vine- 
yard were spent in hand hoeing, which was about 3 times thet reported in any 
other area. (table 54.) In all areas, there were 112 vineyards, or about 
1 in 5, for which no hand heeing wis reported. (table 55.) Five hours er 
less per acre of hand hoeing were reported on 72 percent of the vineyards 
that were hand heed. 


The average expense per acre for hand hocing for 11 vineyards studicé 
in an area, including vineyards not hand hoed, yvnried from $4.03 in the. 
Hudson Velley to $0,460 in Arkansas. (table 54.) A majority of the hours of 
rand hoeing in each aren was done by hired labor, 


Tillage costs inereased as the amount cf hend hocing inereased, This 
was true for all put one of the 12 comparisens in table 56. An aversge of 
the averages for Arkansas, Pennsylvinia, Chautaugun Ce., N.Y., and Michigan 
shewed an increase in tillage cost of £3 percent for vineyards hand hoed 3 
or more heurs per acre compared with those hand heed less then 3 hours per 
ACre, A comparison of horse hocing fer these same 4 areas showed an ine 
crense in tillage cost of enly 5 percent for vineynrds horse hoed more than 
enee during the seasen compared with these herse hoed once or leSS-e 


Ov 6 


An evercnge of the nverages for Arkansas, Pennsylvania, Chautauqua Co., 
N.Y., and Michigan showed thet the rowing ost par ton of erepes was 35.70 
more for those vineyards horse hoed snd hend hoed the greatest number of times 
compared with those vineyards horse hoed end hand hoed the least number of 
times. Hand hecing is especially expensive, and, clong with other tillage 
operations, may he done mere cheaply if the werk is done early in the season. 


Table: 54, ~ Average.cost of hrand hesing per.cere for. all. vineyards 
studied, and eroportion ef hond Poon done by indicated persons, 
by areas, 1928 1/ 


: : aoe ef etal heurs 
Hand hoeing per acre of hand hoeing done by —. 
Area ; e OCsl % Cest. -; : “ther un-: Hired 
; Amount:per heur:per sand member: aah labor; labor 
- Hours: Cents <-Doelisrs: Percent: Percent: , Percent 
fadsen Valley, N.Y. +: 10.2 Gos. Ag0o % Lier 2. 2. bee. 75 04 
Maneora- Cogs aN. e Oe? = ise +4 deo2. i Ba.2- % 15. : O7 oo 
Finger Lekos, N.Y. :: 3.5 : 42.8 : 1.5 ; 84.4 : IO.e : S004 
Chautouaqun Cov, NeYs 2° Gee a 4.3 ¢ 1,24. 2 2456. 11.8 : 63.E 
Michi ean S Wen 2 een’. sakes = aieee. 3 19.8 : One 
North East, Pa. S ste @ -B9e6 © ogo 2 Lee Loses : 69,7 
Girord, Pa. : 2.4 4% 39,9 = «86 = 15.) 4 See 0 fC BERT 
Arkansas (1929) Oh. See. we Oy Piet. 20m ot Dae 
Allcareas, «+ Seo: fs ee eee oy ee eye 
L, Averagesare for totcl ccereage tud ied, whether hand heed cr not. | 


Table 95. = Number of vineyords on which the indiented number cf 


hours per acre of hend hoeing were spent 
during season, by areas, 1828 


: ~~ Vineyord os hand hocd . 
: a lg OS. gO. Del. TOs Veo tos More «: ata 
Ares e. ed <a ob og. OD - 10.0 :than 10: vine- 
: hours : hours : hours ; hours ; hours : hours yards 
: Number: Number: Numbor: Number; Number: Number: Number 
Hudson Valley, N.Y. 4 i. i< Lf 4 : a 3 D ; ae BO 
NES Cer aa CO Ned. : on i a 3 a iL : m. 3 20 
Finger Lakes, N.Y. : Bor 3 ae: + 238 : 9 3 y : G: -& Te 
Michigan : S- 4 OP eS : = S : a 92 
North East, Pa. : AS Zz : 38 os Ae : dy 3 70 
Chautauqua Gee, Nev. 5B 3 I, 4 368 : 1: 6 ne ee <a ee 
Arkansas (1929) : BO. & NG. @ 2S. 2 i. Ao: 6: 78 
Gimard, Pae Se xe Om os Oe ee 1 a a 
Aierons Co Ue ey hot 50 ee A coe 


Table 56. = Relation of horse hoeing and hand hoeing to grape yields 
and costs, by areas, 1928 


VINEYARDS | 
:Vineyards horse hoed once or:Vineyards horse Hoed more 


‘less durins season : than once during season 


Area 


: | Quantity of hand hoeing per acre 
> Less than : ©) hours > Less than : 5 hours 
: 4 hours. =: or more 3 hours or more 
: Number ; Number ¢: Number Number 
Arkansas (1929) Bee a wk Ot BD Ms 14 
Pennsylvania = : | 39 : 27 : 14 : 1? 
Chautauqua Coe, Nev. : #432 - 2 . gpk’. % QO : 28 
Michigan | : 29 2 26. : 21 :¢ 16 
Niagara Co., N.Y. Po ote a 0 oe a . % i 
Finger Lakes, N.Y. : 54 : oye ‘ 1 : “0 
Hudson Valley, N.Y. ; ae) : Oe : 0 Q 
Towed. . - 189. : . 608 : 79 ‘ 76 
a TILLAGE COST PER ACRE 
| , | : Dollars : ‘Dollars - | Dollars : Dollars 
Arkansas (1929) : "6,25: 3 lige .= 4 6.56 3 12628 
Pennsylvania : 120 94: : 17.14 °°: 16620: °% 16.55 
Chautauqua Coe, NeY. : t5,77° 19,34 =: 17509 *s 22025 
Michigan 2Qel5" - 10.94 ° 3; 10.49 : 9287 
Average of averages: 11.72 =: 1464 12.60 : 15.18 
Niagara. Co., N.Y. 15.24 | LDS: 22.04 : 35047 
Finger Lakes, N.Y. ‘ 16.73 : oLedd 17.35 = 
Hudson Valley, NeYe 3 20077 0699 ~ 
GRCWING COST PER TON OF GRSPES 1/ 
: Dollars Dollars Dollars =: Dollars 
Arkansas (1929) :  . 38.31- 7 AV215 46.38 : 46 54 
Pennsylvania | 5 = *B5.26 AL.9S = 3- 07 648 : 44.68 
Chautauqua Co., N.Y. 4309 e 46044 3 44.17 : O1e27 
Michigan rs ‘lee : 34.66 : 350 20 : 28 e40 
Average of averages: °'36.97 : ‘AT OG 8 AO EL ¢ 42,67 
Niagara Co., N.Y. . PAGS 50—08 32.18 : 53 600 
Finger Lakes, N.Y. 4.1.06 06 26 62.20 - 
Hudson Valley, Ne Yes 43 6&0 S1676 m= = 
YIEID OF GRAPES PER ACRE | 
7 Tons : Tons : Tons Tons 
Arkansas (1929) 1,49 1.46 : 1.34 : 1.37 
Pennsylvania Bend 2204 : 2edd : 1.82 
Chautauqua Coe, N.Y, 1.62 : tee 1.66 : 1.59 
Michigen ; 1.86 : TO7 ° L685 : 2eld 
Average of averages: 1,80 : Owe ss 1.79 ; Leve 
Nieeara Co., Nav. Leo : 2G fa Peek 1.42 
Finger Lakes, N.Y. 1.63 : 1e42 : ete - 
Hudson Valley, N.Y. eell : 2048 : “ - 


1/ Does nat include cost of picking and marketing. 


Size of Farm and Tillage Costs 


The farms studied in Chauteugua Co., N.Y., and Erie County, Pa., 
were grouped by size, according to the acreage in crops. (table 57.) Crop 
acreage. Included that in fruit, cultivated crops, grein, hay, and other 
crops, grown on owned and rented land. Acreages used for pasture, woods, 
roads, and farmstead were not included. : 


able 57, = Relation of size of farm to tillage costs per acre of 
| wineyard, Chauveuqua “Cd<., Neves end trie County, Pas, ; 


1928 
Size ef farm ; : ; Difference : 
(Crop acreage) _: : ; in tillage : 
: 3 Acreage : Tillage : cost from : Vineyards 
Range > Avere ge : in ; cost per : one ccreage : 
: > Vineyard +: «acre of : group to : 
| : ; > Vineyard : the next : 

Acres : Acres : Acres > Dollers 3: Dollars sc Number 
Less than 25: 15 ; LO ; 26 082 : = : OL 
25 to 49 ‘ 36 : 18 : 18.13 : 4,69 : 81 
D0 to 74 : 62 : 29 : L6G OO : 1.63 : 46 
75 and more; 111 45 > (14.34 2.16 33 


p Ld 


AES TS LLNS F 


, 


Fifty one of the vineynrds studied in Choutuaqua Co., N.Y., and Erie 
COs, Paes, were on ferms of less than 2 crop feeres, averaging 15 acres, of 
Which 1O acres were in grapes. The average cost of tilling vineyards on these 
small farms wos high, averaging $22.82 por acré. This cost was 59 percent 
greater than the average cost to til an naere of vineyard on farms of 75 or 
more crop acres. . 


The group of farmers working 36 crop acres, on the average, tilled 
their vineyards for $4.69 less per acre then did the group working an aver- 
age of 15 crop acres, a difference in tillage costs of one fifth. For the 
group averaging 62 crop acres, the tillage cost per acre of vineyerd was only 
$1.63 less than the cost for the group with 36 crop acres. But tillage costs 
on the farms with an acreage of 62 erop acres were $2.16 more per acre of 
grapes than the cost on the farms with 111 crop acres. 


In cach of the areas studicd tillage costs per acre of vineyard 
averaged less on the larger farms than on the smaller frrms. (table 58.) 
savings in tillage costs on farms of 50 or more crop acres compared with. 
farms of less then 50 crop acres varied in the different areas from an aver- 
age of 15 percent in North East, Pa., to 41 percent in the Hudson Valloy. 


Growers on the larger forms usec only about 70 pereent as much labor 
to till an acre of vineyrrd as did grovors on the smaller farms. ‘MTreactors 
were more generally used on the larger farms. On the smeLler farms, much of 
the tille go work was done with one horse. On the smaller farms in the Finger 
hakes area, work with one horse amounted to 57 percent of the total labor 
used in tilling vineyards compared with only 35 percent on the larger farms. 
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Table 58. = Relation of size of frrm to tillage costs per acre 
of vineyard, by areas, 1928 


oust | wc. 


‘Tillage cost per acre ; Difference ; Vineyards 
:of vineyard for farms :in tillage : on farms With 
Area | swith crop aareage of -:costs between:crop acreage of = 
- Less then : 50 acres : large and :Less than:50 acres 
; 50 acres ; and more ; amall farms ;90 acres :and more 
: Dollars ¢ Dollars : Dollars : Number : Number 
Arkansas (1929) 2. POCe1 > 7,97 : 2 e2t : 36 > 42 
Michigan ; 11.33 : 9,97 : “12.76 ‘ oe) ‘ 39 
Girard, Pa. : 15.76 ; dO) ; 4679 : 19 ; 8 
North East, Pa. > 17.24 : 14.62 : £062 : 44 : OL 
Chautauqua Co., N.Y. : 21.60 : 16,05 : DD eS > 41 
Finger Hakes, N.Y. : 21.59 : 16.77 4.82 : 68 - 25 
Niagara Co., N.Y. : 26,95 ¢ 17.49 : 9.00 : oD : 15 
Hudson Valley, N.Y. : 40.354 > 25066 : 16.68 : 30 : O 
All areas (average : : : : : 
of averezes) : 20.63 : 14.64 : 5-99 > 41 : 28 


Less time is svent turning around if the rows are long. Labor, horses, 
and treetors were more fully employed on the larger farms and therefore the 
costs per hour of use were less. (table 59,) Cost rates per hour of work were 
less on the larger farms than on the smaller farms by 20 percent for tractor 
work, 9 percent for horse work, and 4 percent for man labor. The lower cost 
rates and the saving in time in tilling an acre on the larger farms resulted 
in lower tillage costs on the larzer farms by $5.99 per acre, or 29 percent. 
Costs other than for tillage averaged less on the larger farms than on the 
smaller farms in 7 of the 8 arens. The average difforence for the 8 areas was 
S441 per acre, or 7 percent. 


On the average, grape yields in 5 of the & areas were somewhat higher 
on the larger farms than on the smaller farms, even though costs were lower 
on the larger farms. (table 60.) ¥or all areas, grapes were grown on the 
larger farms for $6.54, or 14 percent, less per ton than on the smaller farms. 


Operators of small farms who did not own or hire a tractor usually 
kept 2 horses; but of those owning a tractor, about as many kept 1 horse as 
kept 2 horses. On the larger farms where tractors were owned the number of 
horses per farm averaged 2.5. There was over twice as mich horse and tractor 
work on the larger farms as on the smaller farms, and, on the average, a 
horse was used during the year, He percent more hours on the larger than on 
the smaller farma and a tractor was used 121 percent more hours on the larger 
farms. The combined yearly cost ner crop acre of horse and tractor work 
and of man labor, including the value ef the operator's time, wes 24 percent 
larger on the smaller horse-operated farms than on the larger horse-operated 


farms, and 35 percent larger on the smeller farms having tractors than on the 
larger farms with tractors. 


On the smaller farms, the cost of using a tractor, including depre- 
ciation and interest, averaged only $140 for the year 1928, which was less 
than the average cost of keeping one horse for a vear. On the larger farms, 
because of the additional work, the year's cost of operating a tractor was 


$282, but the average cost per hour was 9 percent less on the larger farms 
than on the smaller farms. 
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Tadle 99. ~ Average quantity per cerc and cost per haur of men lsbor, horse 
WORK, UG UPoe tor WOulk,. Use “In Tid ne Viney rae Cn sell farms and 
Ol ee Tore, by 2Pees. 1926 


MAN LAB aA BOR 
uuntity ¢ of 4 tillage w work 


: 
if 


ae Ps > Cost per hour for lnbor and 
: per acre of vineyard on : pewer uscd in tilling vine- 
Arce — ge Qian cr a oe ards on farms of = 
: Less then 50: 59 c Cron aeres: Loss than 50; 50 crop acres 
: oe: woke > crop acres + and more 
: iOurs ; Yours : Cents : Cents 
Arkansas (1929) : 18.8 14.3 : 26.7 2560 
Michiem : 139 : 11.7. : Coase : 42 e& 
Girard, Pae : lie : R77. : 4662 —8 : D200 
North, Hast, Pos. ; 16.8 : 14.3 : ae : 4862 
Chauteuqus Coe, Nev. : 2067 : 17 6S. : ao : 45 99 
Finger Lakes, NeY. ; 20-8 : 20 eS : a 0 : 4148 
Niagara Coo.. Na, : 1768 : 16.2 : O1.d : D007 
Hudson Vodiicy, Neve ere : 27 9 : SOL : 38 0% 
Average of aversges 3; aee5 os Ogee... 8 4908 : 4509 
HORSE WORK 
Arkansas (1929) : BSG : 14.9 : L662 : Lee 
Michigan , : 15.8 : 14.9 : bled : O67 
Girard, os 2 eo : fe ¢ £669 $ Zowo 
North Hast, Pee ; Lee8 . 9.5 : ee, : 24 00 
Cheutonouat Ces. Nav. 3 26 09 : 19. 8 : lel ; 15.8 
Finger Lakcs, N.Y. : 2861 : 22,0 : enna 7 : Lees 
Nigears Coe. Na : Leo : 1262 : 26el 3 17,0 
Hudsomw Vericy, Neve. 4.0 5 : 2205 20D : 2960 
Averages of averages $0 BkeD ot dee? aoe euse 
ape at ey a eee TRACTOR WORK 
Arkansas (1929) : O07 ; 1.3 : 102.5 . 99,2 
Michicoan : Oo : OSD : POG / ; 74.9 
Gieea Fads. Pa. : ee : be : 3249 3 89.35 
North East, Pa. 2 Del : Ded : 7369 : D206 
Chautauqua Cen. Wolves: De : ex : 69,0 : 67.9 
Fingor Lakes, N.Y. : Oe : 2 otk : 9509 : 56 4 
Niagara Coes, N.Y, : 46 ‘ 308 ‘ 8305 : 71.4 
Hudson Valley, N.Y. 3. ne De) : 69.9 : 02 08 
Average of aver.ges 3 ie : 249 : 88,0 70.6 
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Table 60. - Grape yields and costs for small and large farms, 
by areas, 1928 

are 3 Growing cost per :Growing cost per ton 
> Yield of grapes :acre of erepes (ex-:of grapes (excluding 
: per acre on ;cluding tillage :picking and market- 
: ferms with = :cost)on farms with-:ing) on farms with 
Less than: 50 crop :Less than: 50 crop :Less than; 50 crop 
50 crop :acres and: 50 crop :qeres and: 50 crop :acres and 


pb 
APCA 


: acres : more : acres :; more : acres : more 
| : : Tons ; Tons >; Dollars :; Dollars : Dollers : Bollars 
Arkansas (1929) “s Deke e goe ¢ 49.41 :;: 52.40 : 50.55 : 39.72 
Michigan , : 1.85 Seo? > 49.69 : 47,93 +: 33.% ; 30,75 
Girard, Pa. | : 2.04 Bene : 75.55 : 73.26 : 44.75 : 34,82 
North Ecst, Pa. $ ec © Leo >; 67.05 : 63.96 :;: 37.30 ;: 40,30 
Chautauqua Co.,N.Y.: 1.78 ; 1.50 > 60,509 : 52.77 +; 46.17 : 495.88 
Finger Lakes, N.Y. 1.46 > 1.58 >: 04.95 : 49.77 : 52.42 : 42.11 
Niagra Coe, Neve. 2 gels ¢ bea? - 57.62 3: 49.64 : 40.66 : 354,06 
Hudson Valley,N.Y. .: 2040 5 2600 > 98.58 : 88.15 :;: 57.80 ; 435,00 
All arens (avernge: : ae : : . oe 
of avernges) :) J556 : 1,93 > 64,15 09674 45.57 : 938,835 


On the srxller ferms not using tractors, 57 hours of horse work were 
used. por acre or Vineyard; but on smaller farms using tractors, 30 hours 
of horse work and 6 hours of trnctor work were used per acre, Accorijing to 
this relationshir Lhour of trnetor work in the vineyard replaced more than 4 
hours of horse work. On the avernge, it was. slightly more cconomical to 
work forms of less than 50 ecrep acres without tractors. On the smaller farms 
with tractors the cost for 211 nower and labor averaged $1.47 more per crop 
acro than on farms without tractors, 


Of the 79 growers who worked 50 or more acres of crop land only 14 
did not own a trector. On the average, these 14 growers in 1928 cid not work 
their ferms as cconcomically as did those the owned trectors,. The cost per 
erop acre for all power and lsbor was $2.97 less on the larger farms where 
treetors were used than on the larger farms where tractors were not used. 


Quantity of Tillege Labor, Grape Yields, and Costs 


Tho small farms, or those of less than 50 crop acres, wore divided | 
into 3 equal groups, according to the labor spent per acre in tillego work. . 
Tillage for one group avoraged 25.6 hours per «cre, and for the other group, 
L4el hours per acre, 9 difference of 11.7 hours, or <5 percent. (table 62.) 
Tillage costs averngod $20.39 per acre for the 25.8-hour group and $13.21 for. 
the 14,l-hour group. A simil«r comprrison is shown in teble 62 for the 
lorgor farms. 3 | 


There was no tendency for vineysrd yields to be higher in those groups 
where the most labor was used in tilling vineyards. Since tho yields were 
about the same, probably weeds were about as well controlled in the group using 
less labor as in the group using moro labor. | 


It is probably not so much a question of hours worked as effectivehess 
of work. The smaller the weed yvlant the less it costs to kill it. Timeliness 
in tillage operations is important as well ss using to the maximum degrce, 
those tillage tools that are most effective and economical in killing weeds. 
Those tools seem to be the harrow and disk. 
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Use of Tractors ‘and Horses, Chautauqua-Erie Farms 


A majority of the growers interviewed in Chautauqua Co., N.Y., and 
Erie Co., Pas, who worked less than 50 crop acres did not use tractors, Four 
Jas of the eesOeES: Wenests 50 CEO acres or more used tractors. (table 61%.) 


Table ele ~ Power costs on small and eee ae with and: wi thout 


tractors, Chautauqua-Erie vineyards, 


1928 


1/ Does not include farms on vhich tractors were hired. 


 Parms of less than:Farms of 50 crop 


: e0Ecuee acres - acres or more | 


Item | + No - 4 : No : 
| | : tractor: Tractor ‘:tractor; Tractor 
Farms: - anes - eee and fOO 8 14 ; 65 
Crop acreage per farm: . : a : 
Vineyard | | | acres : 15 ; 5 ae 38 : 36 
Other crops | | ' do ; 13 : 15; At ia 50 
Total | _ | do ; wees 32 : 65: 86 
Grape yields per acre tons a Oe 140 "& Ae7-% 1.8 
Horse work: er . . 
Horses per farm number : Le O28 14: 3eO 3 gan 
' Horse work per farm per year: gon See ee : — 
Vineyard | hours : 855. 004 ; 1,753 ; 987 
Other work : dO 506: 342 : 888: 1,156 
Total . | ‘do : 1,961 : «846 : 2,641 ; 2,145 
Work per horse per year hours | 716: _ 604: 880 ; 857 
Cost per homse per ycar — | . dollars -: ¥55-: 149 ; 158 : 174 
Cost per hour of horse work’ ~~ ~~ cents - ero Bl Bs 24.7 ; 18.0: 2043 
Tractor work: 3 " om. . eee a 
Tractors per farm number : - 3 LOG: *s - 3 1.05 
Tractor work par fa arm por year: | ; ; 
Vineyard | , hours = £O7 3 - 3 196 
Other work | | — do oe 102°. - 3: 266 
Total | +8 | do S 209 : ~ 3 462 
Cost per hour of tractor work cents a7 66.9 : mg —661.0 
Power and labor costs per farm: | : 8 3 : ae 
Horse work , | dollars’: 291 : 204 : 475 : 438 
Tractor work | i "do “¢ = 3 ° 140 ; - 3 282 
Labor | 4 “do 2 eboey &...  Lgoedutiome colo: 3,106 
Tota 1 ; i" . ‘do ; 1,645 3: 1,927 : 3,085: 3,826 
= Cos t por CEOD: acre oan eto ion ealey ; 58.75 : 60.22 : 47.46: 44.49 
Operator s earnings dollars 220 : 35 3 ~B890 3: ~426 


Table 62. Comparison of the quantity of labor used in tilling 
vineyards, cost of growing grnpes, and yields, for small farms 
and for lerge ferms, by arens, 1928 1/ 


VINEYARDS 


———"F Emall farms (less than: Large farms (50 crop 


Arena : 5Q_ crop acres) acres and more} 
:More tillage:Less tillege:More tillrge: Less tillege 
; Number —: Number 3 Number : Number 
Michigan : 26 : 27 : 19 20 
Arkansas (1929) :. 18 ‘ 18 : 21 : 21 
Pennsylvania : 29 : 30 : 19 : 19 
Chautauqua Co., N.Y. : 39) : 36 : 21 : 21 
Finger, Lakes, N.Y. : 2 to : 34 Bd SBR 
Rotak .. : 141 se 145 : 103 : 103 
SBOR PER ACRE USED IN TILLING VINEYERDS __. 
| Houra > Hours Hours : Hours 
Michigan | : 18.4 : 10.5 : 14.8 : 9.7 
Arkansas (1929) 250 : 13 ee 24 ot : 9.5 
Pennsylvania : 20 4 : 1202 ; 1768 : 10.0 
Chautcuque Cos, N.Y. 28.4; 15.0 : 21d 12.6 
Finger Lakes, N.Y. 3607 1962 ; 20eL : 16.6 
Average of avernges 3 25.60: 14.1 2066 11.7 
. TILLAGE COST PER ACRE 
: Dollars ° Dollurs : Dollars Dollars 
Michigan. : 13267 : 9,08 : Lies : 8.08 
Arkansas (1929) i 13.83 ; Telc.. 3 11.80 6.11 
Pennsylvania : 19.19 : 14,17 3: 16.63 1179 
Chautauqua Coe, N.Y. : 26651 16.66: 18.31 : 13.27 
Finger Lakes, N.Y. :_____ 26.95 18.51 clo Pps = eee 14.64 
Avorage of averages : 20.39 : ie ae 15058 10.78 
a _ GROWING COST PER TON OF GRAPES 2 
: Dollars ; Dollnrs Dollars; Dollars 
Michigen : 37 e20 30276 Oe e07 : 29499 
Arkansas (1929) 53-50 475 SG 57916 ; 41.10 
Pennsylvnnia 08 o48 37 20 +0 e028 : 54659 
Chautauqua Coe, N.Y. 504,08 £0.54 45272 : 46,01 
Finger Lakes, N.Y. : 54.87 90060 <3 42,09 : 42.18 
Averngo of avernges ; 47.63 : 4120 ; £0 206 ; 38 669 
YIELD OF GR&PES PUR ..CRE : 
| : Tons : Tons : Tons 3 Tons 
Michigan > eee. ° 192 ° 1.90 ° 1.285 
Arkansas (1929) : eee... 1.13 : 167k : 1.45. 
Pennsylve.nia : Ceo. : el! : 1.83 Zeee 
Chautauqua Co., N.Y. 1.76 : 1.81 : 1.97 142 
Finger Lokos, N.Y.. Leol : 14d 1.65 1.52 
Average of afernares ; 1.72 : Teco 1.75 : 1.69 


1/ Vineyards were sorted into equal groups ae to the hours of lnbor used 
per nacre in tillage operations on small ferms and on large Porms e 
2/ Docs not include cost of picking snd warketing. 
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SPRAYING AND DUSTING 
Practices and Results 


Black rot is the most destructive fungous diseese of the grape. 6/ 
It spreads rapidly in rainy hot wenther. The climate in Arkansus in especially 
favorable for the spread of blac’: rot, and damage from this disecse was 
unusually severe in Arkansas in 1929. Execssivo rains during May and June 
interfered with spraying. All but one of the vineysrds studied in Arkansas 
were sprayed in 1929, and black rot ruined the crop on this 10-«cre vineyard. 
A grower caring for 60 acres of vineyard sprayed 40 acres just before the 
bloom but did not spray the other 20 until 2 wecks later. No grapes were 
harvested from these 20 acres becnuse of blnck rot. Crops from several vine- 
yards were so badly damaged by blieck rot, that after the diseased berrics were 
shaken off, less than half the crop remained end could be sold for juice 
purposes only. | | 


The University of Arkansas); in 1927, recommended thet 4 sprays be made 
for black rot. The first sprey was to be’ appliod just before the bloom; the 
second spray, immediately after the bloom; thé third spray, two weeks ofter 
the second; and the foutth seray, 2 weeks after the third. 7/ 


One fifth of the vineyard ccreage studied in Arkansas was sprayed 
either 4 or 5 times in 1929, (table 63.) Two sprays during the season were 
more commonly applicd than either 4 or 5. Forty-five percent of the acreage 
was sprayed 3 times and 28 percent was sprayod tryricee Because of dry weather 
during the last half of July and August the inst spray was not so necossary 
as it would heave beon if rainy weather had preveiled. 


On the averege, the Arkensas vincynrds thut received a relatively lnrge 
number of spreys produced more grapes than did those recciving fewer sprays, 
and tho return per hour of Labor avernzed more for the vineyards that were 
spraved 3 or more times then for the vineyards sprayed 2 times or less. (tc.b1l6 64.) 
The Arkansas vineyards receiving a lerce munber of sprays were not cared for 
more intensively than the other vineyerds as indicated hy “other growing costs" 
per acre. Timeliness, as well as the propor number, is absolutely essential 
to the control by spraying of black rot and othor G@iseases and insects, How-= 
ever, the data collected did not permit a compnrisen of the effects of timeli- 
ness in spraying on yiclds and returnse | 
Arout one half of the vinoyard acreace studied in Michigen wis sprayed 
and about one third wis dusted. A larger proportion of the vineyard acreage 
was dusted in Michigan than in the other areas; 20 of the Michigan growers 
interviewed depended entircly upon dust and 3 Michigan gravors applicd both dust 
and spray. However, Dutton 8/ found by experiments at Paw Paw, Michigan, that 
dusting for black rot control was less effective than spreyinge 


6/ Quaintance, A. Le and Shoar, C. Le Insect and Fungous Enemies of the Grape. 
U. Se Depoertment of Agriculture, Farmarst Bulletin No. 1220, 1921. Revised 19266 


?/ University of Arkansas, Extension Circular 143, 1927. 


8/ Dutton, W. C. Grape dusting oexperiments, 1923. Annual report of the 
Michigan State Horticultural Society, pe 154, 


Table 63. - Proportion of vineyxrd acreage sprayed and dusted, 
by creas, 1L9Z¢ 


: Percentage of vincyard ; 
acreage sprayed the > Percentage of vineyard 
; indicated number of times : acreage 
Area : : : a : : : :Neither: 
' Zo : : : :Dusted :sprayed: 
1: 2 : 3 : 4 : 5+ :Dust-: and ; nor :Total 


: ; ; ; ed :sprayed:dusted ; 
Bers: Perst Pere: ele. Pela eer=: Por Pere. seer] 
cent: cent; cent: cent: cent; cent: cent cent :cent 


Niagara Co., N.Y. : 11,0: :; : : : :; : 89.0 :; 100.0 
Chautauqua Cos, Neve: 28.4: 0.2: Ol: : ee 5628 > : Voel | 100.0 
Fingor Lakes, N.Y. : 26441 Bea: 0.5: : ee. * f 5947 100.0 
Hudson Valley, N.Y. 46,0: 13.1: 0.8: 13.9. 2608 100.0 
North East,Pa. ; 42.9: 10.0: Be: 18.5: 24.9 | 100.0 
Michi gan 4 Ss 6s. ea Se, SS ee ae | 100.0 
Girerd, Pao. oe 61.6: 4601 Ll: 3 1001: 10.8 100.0 
Arkansas (1929) 540: Bs 9: 4D 6 2: L’. os Suk 1.39 100.0 
All areas 22, it 1G is 905: 2,5; 0.3; 13.5: 0.8 376 : 100.0 


About one third of the Michigan vineyards studied were sprayed or 
dusted twicc, and one third, three times, during the season. Vineyards sprayed 
5 or more times produced noes than did vineyards sprayed less than 3 times, but 
on the average, the vineyards sprayea the greatest number of times were also 
cared for more intensively in othor ways. In 1928, the average return per hour 
of labor spent on these more intensively cared-for vineyards was about the 
same as the return for labor spent on the less intensively cared=-for vineyards. 


Only 26.9 percent of the vineyard acrcuge studied in Chautauqua County 
Was sprayed or dusted in 1928. The sprayed vineyards yielded about the same 
as the vineyards that were not sprayed. Probably the vineyards in the Chau- 
tauqua-Erie belt are protected from black rot by Lake Erie. The lake tends to 
moderate the summer temperature and to keep the air constantly moving; this 
dries tho foliage quickly after a rain. A majority of the North East growers 
interviewed applied one spray in 1928, 


The extent of diseases and insects, as well as the effectiveness of 
spraying, varies from year to year depending sanewhat upon weather conditions. 
Sprays may be considored as efficient weapons with which to reduce or eliminate 
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damages from diseases ard insects. Som grorers consider an unsprryed vine- 
yard 2s unnzcessaryvy a risk as an uninsured building. Aveilable information 
for Cheuteuque-Erie vineysrds for 5 yverrs indicstes that vrhether the sprayed 
vineynrds yielded better then those not spreycd depended upon the season. In 
1927 and sgsin in 192€, there was not much differ:nece in vield botreen spraved 
and unspreyed vineyards but in 1925 the sprayed (or dusted) vineyards yielded 
about one fifth more thon neighboring vineyards not spreyod (or dusted). 
(teble 65.) For the 5-year period, 1924-1928, the nverags yields ~ere 9 _ 
pereent higher on the sprvyed or dusted vineyyrds than on the vineyards that 
were not snreyved or dusted, 


Teble 65. - Comparison of relative vizlds in vineyrrds not spreyed or 
dusted vith yields in vineyards spreyed or dusted, 
Chautnuquer-Erie area, 1924-1928 


Foreentare ot nverage +: Increase 


: Vineyards ei to Vid, for vineyords - <= in yield 
Yyeer ; Notsprayed : Sprayed ¢; Not spruyed : Srruved ‘tin vineyards 
: or dusted : or dusted : or dusted : or dusted : sprryed 
: Number > Number : Piremnt:  feresent ; Frerecent 
1924 3; 4l ; 47 : G2 : 106 + 14 
1SE5 : 55 ; 54 : 90 : 110: + 20 
19e6 : 75 ; 71 : 99 : 104 : # 9 
1927 3 GS : an ; LOL : 98 ; - 3 
1928 ¢$ 104 : 103 : 98 : 102 : # 4 
AVeErage ¢  - : - : 95 : 104 : # 9 


In the Finger Lerkes nrea a majority of the intervieved erorers did not 
sprny or dust their vineverds in 1¢28. Dr. Reddick ¢/ vriting in 1918 points 
out that nbout 1908,ond « sven ecarlisr, the granc grover cf Keuka Lake area 
vas very proficient in the »vrenerstion of Bordeaux mixture and in the operatior 
of “ spreving machine, but that since about 1910 black rot had practicenlly 
disnprenred from these vineverds. Dorny mildew is common in the Finger Lakes 
ATCO» : 


The spraved viney:rds studied sbout Pulteney and Naples yielded better 
in 1928 than-the unsproyod vinevards. The fe: vineyards that rere sprayed in 
the other Finger kakos areas did not vield so rell, on the average, as the 
vineyards that rere not spraysd. 


Diffsrences in climate largely explain why a majority of the vineyard 
acrenge in Arkansas ras sprvyed 3 or more times during the senson whereas in 
the Finger Lekes 2ren a majority of the vineyard ocreage “ns neither sprayed 
nor dusted. Climatic conditions are more fevorable for grape diseases in the 
Hudson Valley than in the Chautsuaun-Erie belt or in the Finger Lekes aren, 
About three fourths of the vineyard acreage studied in the Hudson Valley vas 
spreyed or dusted in 1928, : 


Reddick,Donald, Greve Spraying for Leke Kouka, 
Nevs, June 1918, 


Yates County Farm Bureau 


70. 
Kinds of Spray Material Used 


Black rot, milder, and other fungous diseases are controlled vith _ 
Bordeaux mixture Bordeaux ras generally prepared on the farm rhere used. 
An average of S& 3 pounds of lime and an average of 8.2 pounds of copper 
sulphate rere added to 100 gallons of vater. On the average, the cost of the 
lime and copper sulphate used to make 100 gallons of spray ras 72 caénts. 
(table 66.) | 0 | 


Table 66. - Quantity and cost of spray material used per 100 gallons 


of spray, All areas, 1928 1/ 
: : Cash cost of 
Quantity Price : materials per 
Kind used in 100 : per unit 100 gallons 
allons : — Ss 
Pounds ' Cents : Dollars 
Bordeaux (home made) a: : : 
Lime | | = “Oss 130 : 299 
Copper sulphnte ‘ 8.2 Pel : Aly 
, Total .: as - Te 
Bordeaux (ready mixed) ; 1650 ; 12.8 : 2.05 
Arsenate of lead : Dek 17.1 : 55 
Copper acetate am med 41.2 : 287 
a (Pints) : : 
Nicotine sulphate : 147.0 ; 1.10 


0.75 as 
i/ Arkansas, 1929. 


For the last spray of the season some of the Arkansas grovers used 
acetate of copver instead of Bordeaux. (table 67.) On ripening fruit, 
Bordeaux leaves a covering of spray vhich is objectionable. 


2/ Arsenate reported applied alone. 


%/ Arsenate and nicotine sulphate. 


4/ Nicotine sulphate and copper carbonate. 


5/ Copper acetate. 


Tible 67. - Proportion of each kind of spray material used, by 
areas, 1928 
: Percentage of : Percentage of total gnillons to 
: totel gallons : which were ndded 
Area ae : : Nicotine : Arsenate : Soap and other 
: Bordeaux: Other ; Sulphnte ;: of lead : spreaders 
: Percent : Pereent : Porcent : Fercent -; Percent 
Cheautauque Co., N.Y. ;: 100.0 * = 2g 10,4 : 96.9 3 15.1 
Niagara Co., N.Y. : 100.0 : ~ : - : ~ ; = 
Aap Lakes, N.Y. : 100.0 : :  C& 3 22.8 $ ~ 
Mudson Valley, N.Y. : 9856-27 dea 39.1 : 20.7 ; - 
North East, Pa. : 95.6 32/ 4.4. % 35.7 +: 96.2 : 45.9 
Girard, Pa. 92.1 :3/ 7.9 : 48.4. ; 93.2 22.7 
Michigan : 98.0 :4/ 2.0 3 17.4 : 87.7 : 56.8 
Arkansas, 1929 : 89.9 :5/10.1 : - +: 50.7 : 60.3 
All areas ; 94.4 3 Deo : 14.7 70 4 : “46.7 
i Pyrox. 


Tle 


Insects like herry moths, flea pcetlcs, and grape rootworm beetles, 
arc controlled by adding.a.poison to the spray, such as arsonate of lead. 
About 3 pounds of the powder were adfed to 190 gallons of spray at a cost of 
about 95 conts, An arsemical poison wns generally added to the Rordeaux spray 
in the Chautauqua-Eric grape belt and in Michigan. It was used in about half 
the quantity of spray material applied in Arkensmse. 


Soap is added to inerease the spreading and adhesive qualities of the 
sprey as well as a contact insecticide and was used in over one half the spray 
material applied in the. Michigan and Arkansas vineyards. | 

Nicotine is principally used for the control of the grape-leaf hopper. 
An avernge of three fourths of a pint of nicotine sulphate was added to 1@0 
gallons cf sprey at a cost of $1.10. No nicotine was used on grapes by the 
growers interviewed in Arkomsas. Nicotine was used in almost helf the spray 
material applied to the Girard vineyerds. 


Time of Spraying or Dusting 
About 60 percent of the spraying in the New York and Pennsylvania vine- 
yerds was done in July, and about twice as much in the first half as in the 


ast half of July. (table 68.) 


Table 68. - ‘Number of vineyards for which spraying or dusting was | 
reported Sur ing indicated Weeks 1928 


Month , ee : New York . Pennsylvania | ‘ Michigan ° a SEP 
: > © Number . Number : Number ; Nunbd er 
March : ard : : : : 1 
Nord: 1st : : : : 6 
: end : : : : 5 
‘ jrd : : : : a 
Z 4th : 2 : 4 BO 
May : 1st : . : : 27 
: end : : : 1 : rea) 
‘ ord ; 2 : : 2 : 26 
: 4th : 2 a os 2 : 17 
June : lst $ 9 $ 8 : 28 ; 25 
; end : 7 ig 9) : 56 : 23 
t ord : 10 : : 29 7 10 
: 4th : 8 : 6 : 19 : 14 
July : ist. : 20 : 20 : 26 : 9 
: and : 33 : LL} ¢ 18 : 6 
: ord : 14 : 14 : 12 : 1 
: 4th : 19 ; 5 3 6) : 7 
August 5 Ist 3 +) : 7 : 7 : Le 
: end : 4 : 2 : 4, : 
: ord : i : 2 : : 
: 4th : : 1 : : 
September: - : | : 2 ° 1 , 
Total l/: —- : 97 : AQ : [er 72 


1/ Includes all vineyards for which the week and month of each application of 
spray or dust were reportede 
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Most of tho snraying in Michigen in 1928 occurred from June’ ] to tho 


middle of July, more vineyards being spreyed in gune then in July. 


wal In Arkansas the omount of spraying continucd at cbout the same rate 
from the last weck in April to the second week in June. Twenty-six Arkansas 
vineyards were spreyod only once or twice during the season; 18 of these 
vineyards were sprnyed before the bloom, or not lator than the middle of May, 
and 8 were not sprayed until after the bloom, or until after the middlo of 
Wnye The vineyards sprayed before the bloom period produced, on the avor ge, 
about twice as many erapes as did those sprayod for the first time during 
the scason after the bloom. In 1929 in Arkansas, it Was important to apply 
tie first snray before thc bloom. 


Spraying ond Dusting Costs 


The cost of spraying an acre ones variocd from an avorage of $3 in the 

Finger Lakes cerca to $8.77 in the Hudson Valley arca, the averrge for all 
areas being 4.68. (table 69.) Usually about one third of the cost was for 
sorey materials. Only (30.54 worth of spray material was applied per acre for 
no spreyine in the Pinger Lakes arcas compsred with an average of over $32 
per acre for vineyards studicd at North East, Pa., and in Chaute uqua County 
ond the Hudson Vail cy. 

The cost for the use of the spreyer in aprlying one syray averr ged over 
Gl por nere. The lebor cost w.s usuclly more then $1 per acre for applying 
one spray, and the rover to hnul the spreyer cost an aver: ge of 80.56 per acre. 


Forty-three of the growers intorviowed hired sprcyers end 12 hired 
dusters. {table 70.) The totzl cost of spraying an cere of vineyard once was 
less, on the average, with hired than with owned mechines. (tbke 71.) Most 
farmers who hired spreyors hed a small acreage of vineyrrd and orchard. Hir- 
ing a sprayer is Sometimes « cheap way of getting = small vincyerd and 
orchard syreyod. However, timoliness is sometimes of prime importance and 
if tho spreyor cannot be hired when needed most, depéendenne on hiring a 
sprayer may prove verycostly. Some growers reduce the exnense of spraying 
by owning a sprayer in partnership with a ncoighbor. 


Ton Arkansas grovers used, in 1929, hand-pump outfits to spray their 
vineyards, These usuclly included a barrel with 2 enpacity of 50 gallons. 
On the average, Arkansas grovers with hand-pump outfits applicd about helf 
as much suray per necro of vinevard as was applicd when power outfits were 
uscd. No doubt tho foliage vas bottor covered with spray when applicd with 
hish-pressure pover outfits. | 


The hand=puim: svreyers were much cheaper to maintain, but more labor 
was uscd in spreying in acre with hand pump than with power sprayors. The 
total cost of aprlying one syray per acre was only 51 conts less with hand 
yum;ps than with power sprayorse j 


7 “xe 


Table 70. —- Number ot spreyers and dusters of indicated kind on farms 
studied, by arcas, 1928 1/ 


. 
e e s 


:Sprayers used in vineyards :Spray~: Dusters uscd in :Dusters 
7 Omed ss sHired :ers on:_ vineyards ‘( "on 
> ¢ for : farm: Owned sHired : farm 
Area : : : :Vine= :but not : : for sbut not 
| sPover :Trace ; Hand yerd :used in; Pover: Hand :vine= :used in 
: » tion oh use tea : : 


, ae oe 


: yard : vine~ 
sNumber: Nana: NGcee: -Number: oe Number: mmber: Number: amber 


Niagara CO gli eVe: a 3 : : ° mS e : ° : 
Chautauqua Co.N.Y: <26. + as : Bey Wee 8 “ae os : : 1 
Finger Lakes,N.Y: 13 : 4 : dwg Oo “25: % i. o 3 ; 5 
Fudson ValleyNeY: 19 : ne ae S es 2 to : OB 
Pennsylvania sok = te. o is .40° & : 6» 3 1 
Micint 2a . 427 ¢ 2 £¢ 2B Soda 2 *8°s. do = Ls © 3 4. 
Arvisese (1029) + 867.2 we ot OF ee : 
Total eee. $B, os BO tO ei, TO. es 13 
Some sprayers and dusters were owned jointly by 2 growers. Each share of a 


sprayer or duster reported in the study was counted as one machine, excert where 
records were obtsined fron both owners of the machinee 


Traction sareyors vere also cheaper to ‘onerate than power sprayers. 
Inventory values for troction surcyors averaged but $47 per machine compared 
with $226 for power sprayers. (table 72.) In the Finger Lakes area an aprlica= 
tion of spray Was aprlied with traction syrayers for 75 cents less per acre than 
with pover sprayers, but only one half as much sprey vas applicd per adre with 
the traction cutfit. Most of the traction sprayers were over 20 years old and 
no new traction sprayer had been purchased since 1919 hy the growers interviewed 
in the Finger Lakes arca | 

On the average, in Michigan in 1928, it cost about 81.20 1688 per acre 
to dust once than to sy~ray oneee Michigan growers dusted 3.7. acres in about 
the. time required to snray one cere. One inmortant advantage that dusters have 
over sprayers is that a dustér will cover a vineyard in tnuch less time than a 
sprayer; this crobably explains why so many of the lorecer vineyards in 
Michigan were dusted. Michigen erovers that reported dusters had, on the aver- 
age, 37.5 acres of vineyard and 5.2 acres of orchord. Michigan growers having 
one sprayer or a share intcrest in cnc sprayer hod am average of about 22 acres 
of vineyard and 7 acres of orchard, 


Most of the growers interviewed having a sprayer or duster owneé but 1 
mochinee Seven Arkansas growers had more than 1 sprayer; the averege number 
was 3. These 7 farms had an averege of 50 acres of vineyard and 76 acres of 
orchard, or for each sprayer an average cf 16 acres of vineyard end 24 acres 

f orchard. (table 75.) In arenas where the time of applying the vineyard spray 
is less exacting thnn in Arkansas, a much larger erepe acreage is cared for per 
sprayer. Thus in the Chauteauquni-Erie belt and in the Finger Lakes area Sere 
vineyerds, if spreyed, sre usually sprnyed but once during the season, the 
farmers having one ‘power Speaer hea on the average about 30 acres of vineyard 
and 12 acres of orchard. : 
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Table 72. - Machine cost of using power sprayers, power dusters, and 
traction sprayers, ell areas, 1928 1/ © 


8 TEAL LDD «AE EIS ELLIS LD PEERED TON 


Ttem :° Power : Power i Traction 
| ; Sprayers ; dusters : sprayers 

Sprayers and dusters at end os : ‘ 
of year : number : 2A ; rae : 18 
Season's use per machihe : : : 3 
Vineyard - . oo hours 3: oy) 2 Zo 2 32 
Other do be Gf it 9 : 6. 
Total 120s 4.0 38 

Inventory value of machine at .. : : ; 
end of year qoLLers: C20 : C43 : 47 

Costs per season, per machine : : : 
Depreciation 2/ do ; 33 : 34. : 4 
Repairs | ws. do. : owe 2 a : Af 
Gas ao : 7 : 2 : = 
Oid do : 2 : 1 : - 
Interest | «6 do : ale 5 16 : 3° 
Other 3/ do ; 8 : 6G. : als 
Total Ot ine Re RO ON fs ii 9 

Cost of machine ner hour : 7 ae : 
of usc. do ty eee > 1.02 > 0224 


1/ Arkansas, 1929.. ee eG fa tee | 

2/ Depreciation; the value of a machine at the end of the year was subtracted 
from itsvalue at the bheginnin» of the year or from its cost price if bought 
during the year. | 7 : 
oy Information.was obtcined fran .the grower concerning depreciation, repairs, 
eis, Oil, and interost, and these costs were ussumed to rupresent 90 percent 
or the. total, the other 10 percont was ussumed to covor the eost of housing 
machine and the use of farm labor in repairing and enring for machine. | 
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Machine Cost of Using Power Sprayers 


On an average, ower sprayers were used the greatest number of hours 
per season, in Arkansas, or 176 hours, and the least number in Michigan, or 
76 hours.e (table 74.) 


Growers inventoried their sprayers at the end of 1928 at an average 
of 3264 in Pennsylvania and S210 in Michigan. The average cost of operat- 
ing sprayers for the year amounted to about one third of the inventory values. 
Gas and oil expense was a small part of the cost, varying from an average 
of $5 per sprayer for Michigan to $14 for Arkanaase Depreciation was the 
Lergest cost item and varied from an average of $29 per machine for Michigan 
to $41 for Pennsylvaniae | 


Table 74. - Machine cost of using power sprayers used in vineyards, 
hy States, 1928 1/ . | | 


Ttem | -New York : Penn—- : Michigan : Arkansas 
: ssylvania : : 
Sprayers, end of ycar number ¢ 07 : SO 3: 43 : 67 
Season's use per sprayer : : : : 
Vineyard hours : Oe ; 42 3 D0 : 76 
Other , | dor < BA. : A5 3 GO : LOO 
Total do : 116 ; S78 78 ‘ 176 
Inventory value of sprayer : : : : 
at end of year dollars: 2822 : 264 ¢ Bin : 211 
Cost par season,per spraycr ; : = | : 
Depreciation 2/ , “Ger ¢. 82 : 41: 29. ‘ a 
Repairs do. °% LO : eo 3 13 : 19 
GES Ge 2 a : o = 4, ; I 
ak do 3 2 : oe 1 : 3 
Interest do 3 14 : 1 *8 16 Zr 17 
Other 2/ do 3 Ai : 8 3: 7 : 9 
2 Total do : 71 : 76 3 70) : 90 
Cost of sprayer oparation : : 4 : 
or hour do : 0.61 3: 9.87 +: 9,90 s - (0,52 


1/ Number of sprayers at end of year: Number of liffcrent machines for | 
which cost data were complete. <Any sprayer or duster ovned jointly with a 
fermer not included in this study was counted as one machine. | 
2} See footnotes 2 and 3, Table 7&, 


Qn an average, depreciation costs decreased as the age of the sprayer 
inereasced. The depreciation during the first or sccond year the sprayer 
was used averagedabout $75 per season. About half as much, or $3”, was the 
yearly depreciation of sprayers that had been used six seesons. In 1928, 
depreciation averaged only $18 for machines bought before 1922. (table Pe) 


7% 


Table 75. ~ Number and value of power sprayers that were purchased new 
in the year indicated, sprayers for all areas combined, 


2928 eer 
: > Initial : Inventory value per -— : 3 
Year : New ; cost : sprayer in 1928 3: Depreciation 
purchased 1/ : sprayers : per : Beginning ; End of : in 1928 
; purchased : sprayer: of year 3 year : 
7  ? Number : Doliars : Dollars : Dollars ‘ Dollars 
Prior to 1922 ; el ; 372 ; 170 : 152 : 18 
1922 + LZ : 451 : 125 : 156 : 39 
1923 : 24 : 504 ; 298 : 209 4 37 
1924 : 28 : 469 : 274 $ 258 : 36 
1925 : PA* é 463 ; 259 : 212 : 47 
1926 : 23 : 49@ : Boo : 313 : b 
1927 : 9 : O76 : 451 ; 576 : 75 
1928 9. > 641. :2/ 641 ;: 565 76 


1/ The Arkansas data were for 1929 and the other data were for 1928, and the 
Arkansas sprayers purchased in 1929 were included with the sprayers purchased 
in the other areas in 1928, etc. | 

af Average cost of sprayers purchased during the yeare 


The average price paid for new sprayers bought before 1922 was $372. 
Prices paid for sprayers tended to increase from 1922 to 1928, the average for 
1928 being $641. (table 75.) The sprayers bought in 1928 were generally of 
larger size than those bought prior to 1922. 


Not taking into account the quality of spraying, the old sprayers were 
operated more economically than the new ones. The average cost per hour of 
use for the sprayers purchased new in 1927 and 1928 was $1.15 compared with 
$& .77 per hour for sprayers that were purchased new during 1924, 1925, and 1926. 
The older sprayers were operated more economically in 1928 because the depre- 
ciation, interest and repair costs amounted to only $68 per machine compared 
with $106 for the newor machines. 


More was spent for repairs on the oldest machines than on the newest 
machines but depreication and interest were less on the oldest sprayerse 
On the average, the oldest machines were used more hours during the season 
than the newest machines were used, and the cost por hour for the oldest ma- 
chines averaged but 62 cents, as compared with a cost of $1.15 per hour for 
the newest machines. (table 76.) 


Arkansas grape grovers more frequently bought used pprayers than did 
prowers in the other States. Dcalcrs probably truded with the apple growers, 
new sprayers for old ones, and sold the old sprayers to grape growers. (mn 
Arkansas farms where aprayers were used less than 190 hours during the season, 
only about one half of the sprayers had been purchased when NeWe (table 77.) 
The price paid for the used machines was about one third of the price paid for 
the new sprayers. The machine cost por hour of use to those who purchased 
used sprayers was about one hAlf as much as the cost to those who had purchased 
new machines. Most of the growers who had more than-100 hours of work for a 
sprayer during the year purchased their machines when they vere new. iz 


Be 


ante 76. - Machine cost of using power sprayers that were purchased 
_new by the 1928 omer, by age classes, ull srecs 1/ 


Pes ec See Power “sprayer purchased — 
Item - Prior to ; 3 
7 : 1924 3 1924-1926 1927=1928 
Sprayers © _ number : 59 : ya’ ; 18 
Seasonts use, :1928 . hours : 14°? : gyal Be B : 116 
Initial cost - - @ollers: 444 474: 609 
Inventory value at ond of 2 ‘ . 
1928 season: o do : 196 : 255 : 471 
Cost during season. | : : : : 
Gas and oil . ee do : 14 - 8 e it 
Repairs = = | do ; 25 : 9 : 7 
Depreciation  — do 3: 30 3 3 41 : 75 
Tnterest Ag he. te, ce MOY os 15 E 18 : 24 
Other GO (2: 9 : : oe ‘ 13 
Total do : 91 | ce 86° 3 126 : 


Cost per hour of usc. <do..t... 0862 77 1.15 | 
1/ Data for Arkansas were taken for a-year Inter than data for the other areas, 


and the power spra ayers purchesed in Arkansas in 1924 were included in the age 
group, prier to 1924; the years 1925-k927 in the age group, 1924~1926; the 
years 1928-1929 in the age ETOUD y 19 27—-1928 4 


Table 77. ~ Machine cost of usins pewer sprayers that were purchased 
as. new and as used MECMENES 5 Arkon sas sprayers, 1929 
sSprayerw used icss Segre one used 100 hours or 
7100 hours during, scoscn;more during season 
Ttem : Purchased: Purchesed “as: Purchased: Purchased as 
| | _: when new :used machine: when new ;: used maehine 


ee 
e 
e 


Sprayers — 7 number: 12 


: 12 : 24 : +s) 
Season*s use, 1926 " hours: 57: 56: 28S tS B04 
fattiat cost dollars: 469 : 143 + 517 ©: i9l 
Inventory value at’ end of is ~ « 8 | ; sagas 
1920 season = = $$do . 233 +: Ups : 264 : 138 
Cost during season: | : oe - | 
Gas and-Ol  «  ““"@e@ > 4° ~ee 7 3 Bee 29 ae 
Repairs — | do 3 5 5 0 oS - ° @L 4 — BO 
Deprecittion. " @o: 3 eS? re: - , Bor? 2 & 
Interest = = = =~ do: 20. : a : en 3 il 
cher | GO 7 ae ee oe : ote. lee 


GN 
SP 
= 
NI 
Ol 
“J 


Total — do 


ce 
CA 
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Size of sprayer was associated with the season's total spraying work. 
On an average, sprayers of 200 gallons caprcity were used 187 heurs duri ng 
the season whereas spraycrs of 50 to 100 gallons capacity were used only 69 
hours. (table 78.) Although it usually took longer to spray an acre’ of 
erepes with the larger outfits than with the smaller ones, abeut twice as 
much spray Was applied per acre per application with the larger outfits. 


Table 78. - Size of power sprryers used in Vineyards, and cost factars, 
by States, 1928 


LS a re ea TOWER SPRAYERS 
Approximate capacity: > Pennsyl- ; ; Arkansas 3; 


ailous); New York 3; vania ; Michigan : (1929) : Total 


> Number : Number : Numrer +: Number : #£ Number 


3) 8; ° 5 : O re Py : 1 : é 
100 : 18 : 5 : Re : 8 : 5S 
150 : 18 : 18 Se shee Me Ls : 69 
200 and more: 13 : 26 : 3 : 43 : B5 


Total :I/ 8438/49 


USE_OF SPRAYER DURING SEASON (VINEYARD AND ORCHARD WORK) 


Heurs ; Hours > Hours : Hours Hours 


50 to 190 : 61 : 67° 7 7 70 d 69 
150 : fey : G5 8 70 : 104 ; @0 
200 and more : 263 : LOO x : 1359 ; 220 : 187 

Average : 115 : eSB comet Valens te ce os 129 


MACHINE CCST OF USING SPRAYER-FOR SEASON (VINEYARD AND ORCHARD WORK) —__ 
: Dollars +: Dollars :;: Dollars : Dollars : Dellars 
50 to 100 ; 46 : ABs "5 3 
L950 : 61 : 67 60 : 49 : 60 
200 and more ; 129 =: ag om 
Average : 71 : 26 : 


d9 
co 
O1 
1 


SPRAY MATERIAL PER ACRE OF GRAPES 
> Gallons : Gallons :; Gallons : Gallons : Gallons 


of) to 100 : 81 : (om : B86 3 76 : 5 
159 : 155 gt ee 4 ‘8G ¢ 99 4 195 
200 and more : PAR ‘ LS: - : 129 : 184 : 164 

_Average 3 148 : sees ee 88 : 155 4 125 


ING COST PER ACRE. OF GRAPES (CONE. APPLICATION) 


TITAL SPRAY Be. 
Dollars : Dollars : Bolloars : Dollars : Dollars 


50 to 190 ‘ 4,95 H 4409 : 4.16 : oeoL.% AGES 
150 : 7 ech : 0 258 : Deld : SOO: 2. 4,08 
200 and more : 7.728 3: Se .$ 4(88 3: DOO. te. “Deo! 

Avernge : 609 : Ded) : Deror.,.° Dele ks 4.91 


1/ Does not include 3 spreyers for which detailed informtion was incomplete. 
2/ Does not include 1 sprayer for which detailed informmition was incomplete. 
3/ Includes cost of materials, labor, power, use of sprayer, etCe 


82. 


The cost per hour for the use of a sprayer was largely determined by 
the number of hours the sprayer wis used during the serson. About 3 sprayers 
out of 10 were used less than 50 hours during the season, averaging 30 hours. 
The cost per hour for these surayers averaged $1.70. (table 79.) Twenty- 
seven percent of the sprayers were used 150 hours and more, averaging 279 
hours per season, and the cost per hour for these sprayers was only 44 cents. 
Sprayers which were used 279 hours,did twice as much orchard es vineyard work. 
Many of the large sprayers rould. not have been owned on these Ae rms except for 
the orchards. 


Table 796 = ReDA On: between hours thet power sprayer was used during 
season and cost of use, date. combined for ell areas, 1928 1/ 


a 8 


Sprayer used ~- 


Item : ess than ; 50 to 99 ; 100 to 149: 150 hours 
| - : : oO hours : . hours; hours : and more 
Sprayers number : 64 : 70 25 6) 
Season's use per spreyer . 
Vineyard hours : 25 : 44. ; 59 : 89 
Other : do *% 5 : 24. : 57 190 
Total : 30 : 68 : 116 : 279 
Inventory value of spra yer s | | ; ; | 
at end of year dollars: . 218 : aN9 : 215 : (269 
aoe per scason, per spravcr: : . 2 4 
Depreicarion dollars: 27 : 29 : 34. : 44 
Repairs aan do: 4 $ q : 14 : 26 
Gas do 3 a : 4 : 6 : LY 
Cil do ; - : 1 : 1 : 5 
Interest do = 15 — : 14 ; 16 : 19 
Other | | do °: oe : 6: 8 : 12 
Total ; ol — 61 Oe 79 : (123 
Cost of sprayor per hour do : 170 4 0.90 : 0,68 : 0,44 


1/ arkansas, 1929, 


Spraying cnd Dusting Crevs 


Three fourths of the vineyard spraying in Arkansas was done with a 
erew of 3 men, usuclly 2 men who followed the mchine, each directing © nozzle 
at the end of a long hosec,and a driver. The trailer system was also generally 
followed in Hudson Valley, where 78 percent of the spreying was done with a 
crew of 3 men or more. (table 80.) In Michignn cver one half of the spraying 
of vineyards was done with one man to the outfit. Nozzels were fastened to a 
frame on the side and rear of the machine, In the remaining areas, 2 men were 
more commonly used with a spreyer than any other number. 


83-6 


Tahle 80, = - Proportion of ‘power spraying ane dusting done with indicated. . 
number of men in crew, by areas, 1928 


- :Percentage of ACL CAE covered by: Crew : | ee 8 
es | :indicated nun number | of mon in crew; not ; :Acreage 
Area — a es : Aor : ree: Total :covered 
7 oe ek, 2 ee : more :ported : a; ae 
3 sPercent;:Percent:Percent: Percent: Porcent: Porcont: Acres 
Spraying: : Sy es de BE : sy, Os . © , oY 
Arkansas: (1029) “4 Bobs ¢ S69 2306469 3° “be & O44 100.0 : 2998 
Michigan >: 56.8 : 36.9 : 463 : 2.0 : » 3: 490.0; 2968 
North East, Phe -Bled---t- 67406 2 960 - 3 hed 3 (= §° 100.0 : 1498. 
Girard, Da, : aA Bel © 4yS° : a «¢ Bel: «.. 20050 603 — 
Chautauqua Co. N.Y.: 37,9 +: 45.9 +: 16.20 -— - +: 100.0; ° 58 
Finger Lakes, N.Y. 3 De O-. °69. ee AleS ro ~~ 5 “OOS0 -s 76L 
Hudson Velley, N. Yor = F215 + 69,25 18.5.2 =, ¢ 100.0: i252 
Niagara Co., N.Y. ~'° 3100.0 : - 3: ~ 3: = 3 100.0 : ant 
All areas ° 2406" 3 4160) Pov oLg@O foe. Se Ose —-& - 10050 = S63 
Dusting: eto | i 2 2: ee . ee oe a 
Michigan -BGs5 We eo Se Oe Oe Oe ey. BdoeO: en, 
Chautaugqua-Erie - 55.4° : 26.8 :.17.8 — of 100.9 709 


i/ Example: 25 acres sprayed or’dusted 2 times was coun tod as 50 CESS spreyed 


or dusted 3 times, as 75 acres,*ete. 


In each of the areas, except Girard, most of thio spraying of vineyards 
was done with 2 horses.’ In Girdrd, 71 percent of the spreying was done with 
tractors. (table 81.) In the ‘Finger Lakes ares shout 20 percent of the spray- 
ing was done with 1 horse. ‘Dusting ‘of ‘vineyards was usually done with 1 man 
and 2 horses, 


Table 81. - Relative importance Of differont kinds and units of power 


used in hauling power spreyers and. power ‘dusters in vineyerds , by areas, 1928 
‘Percentage of vineyard ‘; Percentage of ° : ‘ 
sacreage covered by ‘indi-: vineyard acrenge: : Acreage 

Kind and area :ented number of horses : covered ison > Total +: covered 


: + Pow : Ly 
> Lt o's 2 ‘: mere ‘Tractor pote toa 
Percent: sPercent: Per’cent 3Percent: . Percent: Percent: ieres 
sprayer: | : ‘. 


a ar 


e ® 
@ e 


s ¢6 
e 66 


Arkansas (1929) +: 1,1 +: 92,7: ep! 3 4.5 :° 90.4 +: 100.0: 2998 
Michigan 2 1.5 ¢ 94.2 : 0.9 : 3.6: .: 100,0,: 2968 
Worth East, Pa. + 76.4 : + “23.6 4° + 100.0: 1498 
Girard, Dee > Boece > > 70s! 3 /S@l <2 IOO.Or: 603 | 
Chautauqua Comen Y. $ - BBede- Be we.  LDe8 go 100.0 : 582 
Finger Lakes,N.Y.: 29,8 50.7 : : 19.5 :4 : 190.0: 761 
Hudson Valley,N.Y: 2.8 80—2 ; ¢ Deo se/ ie. 2 220000.% Boe 
Niagara Coi, N.Y.: 2 MOOS : : s  1O06O *: a1 

All areas See B2.5 + 0.7 +: 12.9: _ 0.7 +: 100.0: 9683 

Duster; an : ft - | $ | : : 

Michigan tent Geee 2 SSeS : Seo ? =. LOO.0¢s. 19007 
Chautauqua-Prie. .¢ 2.1 : 6443; eae Pt ee 100.0 : 709 


i/Exanp1 29 ,acres 
Sprayed ighea 


af Ree and “ruck. 


sprayed or dusted 2 times was coun bed as 50 acres 
as 70 acres, cte, 


Bide 


Increasing the numher of men per crew usually increased the ccst of 
spraying. Thus, inereasing the number of men from 1 to 2, increased thec ost 
of spraving per acre 74 cents in Michigan and 80 cents in the Chautauqua-Erie 
helt. (table 82.) This comparison is of cost alone and does not consider the 
effectiveness with which the spray was applied. More spray was applied per 
acre and the Foliage was probably more effectively covered with the larger out= 
fits. | | : 7 


Tarle 82. - Cost per acre of vineyard for applying one spray or dust 
with indicated crew, hy areas, 1928 


: Amcunt :Time to :_ Cost per acre 


Kind, area and crew :Vine- ;: applied: cover : Man Motive ; Ma- ; Total 
syards :per_acre;:one acre: slahor power _;chine hn 
‘Number: Gallons: Hours >Dollars; Dollars: Dollars; ole 
Power spraver _ : : : ‘ : : : 
Arkansas (1929) . : : : : . : 
£men-s horses  :; 8B: LOl 1.5 + 4,74: 0,43 : 1,02 : eel 
3 men-2 horses 3 49 V66" = Seo ©. 2,56: g06 9. “LO 3.02 
Michigan : ors : 2 
1 man-2 horses : 39: Sl + 0.9 : 1.43: .39: ell: 1.495 
&men-2 horses : 19! 96. +" eS. © 1604s -.57 a “06 2 2e67 
3 to 5 men - 2 tos ‘ : 2 Tg : . : 
o horses : 5 § eo. 4 Lee %. 15607 4 48: 1,28 : 3,73 
. Chautauqua-Erie : : So ; ; : Se 
lman-2 horses : 28%! 113 +: 21.4 : 280 : 49 : 1,58 : 287 
2men-2 horses :. 31: 149 : 1.4 : 1.26: 279: 1.62 : 5.67 
3 men-2 horses : 10: 97 +: 4 : 1.90: .61: 1,10: 3.61 
l to 2men-tractor 18: 117 : #+O,8 : 85: 63% 97 § 245 
Hudson Valley ° ‘ : ‘ ° | : -- | 
3 men-2 horses. : 7 142 3. 240 2.57 + 1,04 3 1.17 + 4,78 


Finger Lakes 
1 to 3 men-1 to 


oe 
ee gg eo 


a @ 
© © 
e 
e 


ee 68 ee ee 


Lew 442% Welds 2679 
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2 horses 2 10. eel 4 ° 
Traction sprayer : . ° e ° : ° 
Finger Lakes : : : : : t : 
1 te 2-men- 1 to ; : : : as : : 
2 horses >; 14: 42 :; . 1-6 125" 048 2 633 3 BelO 
Pover duster ° ° , . ° . ° 
Michigan : : (Peund&)! : : : : | 
Lman-2 horses : 17: 16 : .%4 : ol? : o13: .5L i el 
Chautauqua-Erie : : es : : : : 
lman-2 horses : 5:3: 21 Oe: 8 2) a 28: 692 3) «1241 
2 men-2 horses =: 5; BD. Oe Gots, we 00 16. iste dete 


1/ Does not include cost of material. 


In the Chautauque -Erie area 18 vineyards werd spreyed with a tractor- 
drawn outfit. It réquired less time per acre, on the uvernge, to spray these 
vineyards with a thactor-drawn outfit than it did other vineyards in the 
Chautaugua~Erie area whore horses were used to haul the sprayer. The total cost 
of spraying an acre of vineyard onve averaged: Less for the tractor-drawn than . 
for the horse-drawn sprayers, 


85, 


The average spraying and dusting coats per acre, by areas, fer all | 
vineyards included in the study, veried from in average of $13.72 per acre for 
vineyerds studied in Arkansas to 44 ecnuts per acre for vineyards studied in 
Niagara Countv, N.Y. (table 83.) ‘The lower area costs per acre are due in 
large part to the fact thet much of the acreage was not sprayed or dusted. 

The averages were obtained hy dividing the total cost of spraying or dusting 
the vincyards studied by the totel acreage of vineyards. The spraying and 
dusting costs for Arkansas in 1929 amountcd to 22.8 percent of the total cost 
of growing grapes, The cost of growing evenes did not include the cost of 
harvesting and marketing. In Michigan the spraying and dusting costs amcunted 
to 11.2 pereent and in Girard to 9.7 percent of the total growing costs. 


Z <d 
On an average, for the vineyards studied in Chautauqua County, NeYe, and 
in the Finger Lrkes area the spraying and dusting costs were less than 92,00 
per acre and amounted to less then 3 percent of the total cost of srowinggrapese 


Mn the average, about one third of the cost of spraying cnd Adsting was 
for labor and for horse and tractor work. The cost of the dust and spray ma~ 
materials applied to vineyards amounted to a little more than one third, and 
the use of the sprayer, duster and othér tools, tc somewhat less than one third 
of the total dusting and spraying costs. Anothor item of cest was interest cn 
the spraying and dusting costs which varied from an average of 1 cent an acre 
for Niagara County to 2? cents for Arkonsas, 


Table 83, - Avernge cost per acre for spraying and dusting vineyerds, 
hy areas, 1928 1/ 


> CSpraying and dusting costs per acre ;Percent- 
: ‘Horse sSprayer: : ; : sage of 
Area ‘ : and + “end <Athor : Ma- :Inter-: - total 

sLahor s:tractor: duster :tohAls crea est ee growing 
: * -Vyork 2 : : : cast 

sDollSe: Dolls.: Dolls.:Dollse; Dolls.: ‘Dollse: ‘Delia: Percent 
Arkansas (1929) : 3.93 : 1.62: 2,89: £58: AeOGs 427 "15.72: 22.8 
Girard, Poe meee + 1301 % 2eoc: * 20D: 3.09 « .«c6 + G,Od: 9.7 
Hudson re Wey Wee... © Peer: s 269 : eOl : soo: 26082 ~20--¢ 7,00: 5 ed 
Michigan : L606. 4 so). 2 Leth : eaG% Lerl © ~«<22 2: €<6L: Tee 
North East, Pre : ooo son. 4 1LsOo sao* eloe s gos 4.093 602 
Chautauqua Co.,N.Y. : 41: 022 2 ebe. 3 8: g05 2 002 S,9Ls. see6 
Fineor Lakes, Nwv. © 03: Pet ae Maer Po ae A? ooh 3) 004 2:21.52: Bee 
Niagara COe, ates 3 elf : 005 3 ens Oe; el& ; gol 3 oc“ s 0.6 
All vineyards Ss obele i°. gO gd Oe o LO: 200 8. alent Ogle: 79 


1/ Area averages obtained by dividing totel spraying and dusting costs for vine- 


yards studied in an orea ry the total acreage of the vineyards, 
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